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PUBLIC NOTICES 





PATE NTS AND DESIGNS ACTS, 1907 AND 1919. 
N otice is ereby Given that 
» 





COMPAGNIE DES FORGES ET ACIERES 

DE LA a — ET D'HOMEOCOURT, a French 
Company, Rue de la Rochefoucauld, Paris, 
France, SEEK RAVE to AMEND the SPECIFICA 
TION of LETTERS PATENT No. 193,380 ted 
them for ‘‘ Improvements in Endless- track —. 

Particulars of the net 
forth in the Illustrated Oficial Journal (Patents), 
issued on the 4 January. 192 

Any person, . may ‘ov notice of Opposi- 
tion to the ‘Aine —. by leaving Patents Form No. 
19 at the Mice, 25, Southampton-buildings. 
London. we ‘Sr within one calendar month from the 
date of the ay "a 


OPEMPL. E FRANKS, 


4650 Comptroller- General. 


k insbur Technical College. 

F ASET ANT of Graduate rank and 
with Works Experience is REQUIRED in the Elec- 
trical Engineering take up duty at the 
end of F . accordance with 
the seale adopted by the 
Applications to be ad " ~~ 3 
at the Col Leonard-street, E.C., and received not 
later than Sist January, 1924. 4562 


Administrative ve 
a. 
Le -—~_ * 
vites TENDERS for 


TWIN-8C 
Tengen Comasy Council ji 

2 eGo} NERO Nand DELIVERY of «a TWIN- 

about 260ft. long by 43ft. 

—- —-4 

of Sewage 








County of 


oo “with, &c., Conveyance 
Siudge from the Outfall Works 
Creek to the North Sea. 


of 
uently winders 
on applica- 
at the Bid Coante Hall 


No Fewder recived by the Clerk of the Council at 
the County Hall, Westminster B 8.E.1, after 
4 p.m. on Monday, 1ith February, 1924, will be 


considered. 
The Council does not bind itself to nanos the lowest 
or any Tender. 
JAMES BIRD. 


4674 Clerk of the London County Counci:. 
Bengal NSF cats Railw ay Com- 
The Direct 


d ay Yeclve TENDERS 
for 
"> SPANS, DECK SPAN GIRDER BRIDGES, ott. 
8 SPANS, DECK SPAN GIRDER BRIDGES, 


40ft. 
eg = be obtained at 
2. Gresham H. 








iouse, Old Broad- 
<, 2, on or “ater 14th Senuary. 3 1924. 
FS be charged for the specification, 


Seen ee sae = tte than Hoan on 
The Dieestons ‘ . 


do not bind themselves to accept the 


The 
lowest or pt, 
y order of the Board. 
R. C. VOLKERS, 





4642 ry. 
( ‘ity of Carlisle. 
NEW GenenaTiNe STATION. 
TENDERS are tnvited for the SUPPLY 


LY, DE- 
LIVERY and ERECTION of the following PLANT 


“si ‘AT! TON 24/1.—Four Water-tube Boilers 
Bunkers, Fans, 
and Ash Handling Plant. 
S: 24/2.— Electrically -operated Over- 
Room Crane. 
24/3.—A 6000-kilowatt Turbo- 
ry Condensing Plant. 
Ss TI 24/4.—Generating Station Switch- 
§ and Tender forms may be obtained 
from om payment of a deposit of 
10s. 6@. im respect of cach specification required. 
The ted will be returnable om geceipt of 
bona Tender. 
endorsed are to be delivered to 
the Offices, V’ Viaduct, Carlisie, not 
later than Twelve Noon on Friday, 15th 
Cc W. SALT, M.LE.E., 
City Elect 








The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 


—_=—@— -—_ 


Some Large Hydraulic Turbines 
(With a Two-Page Supplement). 


The Emmet Mercury Vapour Plant. 

Pneumatic Grain Elevatore—No. II. 

Harbours and Waterways i in 1923. 
Scottish Road Conference. 


New Switchgear at the Neasden Power Station. 





The Winter Train 





Index to Vol. CXXXVI. 
—seallatbaee 


Services in France. 











PUBLIC NOTICES 


PUBLIC NOTICES 





(Jount 
The 
for the SUPPL 


HIGH and 


a 


YY, 
LOW-TEN: 
tension 5 


Converters. 
specification, 


of London. 


County Council invites EEPSRS 
DELIVERY and ERECTION 
ON yy - EAR, *. 
~ +f ye th Control Panels 
t Switch Panels “hs 2000 K.W. 


form of Tender, and general con 
General 








The 
lowest or an 
1643 


ot the 


the 
— ~- 
p.m. on Monday, Lith 
time will 


received after That 


incil does not bind itself to accept the 
y Tender. 


JAMES BIRD. 
Clerk of the London County Council. 





East, Indian Indian _Railway. 


Eleven bE 
SY 
For 


No.1 
and tor "No. 2 on Ww 


proximo. 
of the 


for the SUPPLY nd 
yoo TIVES. 


3 30th January instant, 
y. the 6th February 


SGnn bh, btained at 





Copies 


can 
Company's Offices on payment of £1 Is. each. 
returnable. 


fee is not 


73-76, King William-street, London, E.C. 4, 
16 


at the 

This 
G. E. LILLIR, 

retary. 

4679 


January, 1924. 





15th January, 1924. 


City of Chichester. 


TENDERS zon SUCTION GAS PLANT. 
invite TEND ao! a the SUPPLY 
ofa SUCTION 8S PLANT 
sble for.» 140 B-HP. Twovcylinder Ge ngine at the 


ean be obtained from the City Engi. 





neet, . Lebley, A.M.Inst. C.E., “ Grey 

- Chichester. during the 
office 

Sealed “Suction Plant.”” must 

reach me not later than the first postal delivery on 
Monday, 28th January, 1924. 

The Goendil do not bind themselves to accept the 
ional or any 


J. W. LOADER corns, 
Town Clerk. 
14th January, 1924. 4658 





k Spe ian 





State Railways. 
REQUIRED for the com. 
EL ROOFS and SHELTER of 


——. New Station. 


Sedan Gor 


are to be 


IN CAIRO not later than the Ist May, 1924. 


fication and drawings may 
nei 


gubinitt 





e 


Great 


Raw AY COMPANY, 


Indian Peninsula 


ints o. Cogtaevenen, 


London. te TEND 
1. Db toois. & 
A illite done wedi ennmain 
forms obtainable address 


78, 64. 
Tenders are due by 11 a.m. on 29th January, 1924, 
Tender { at above Fees w 





City of Chichester. 


nF FOR MACHINERY. 
ay soocd TENDERS for the SUP- 
PLY et Gun neon fied below 
wae: it am amps. (approximately) 
T.p.m. , SR aye Agee 


ae 


, i stroke or 
ven be A Piecteic ‘otor (120 volts, 


we Compressors, and Electric 
ve same. 
Is can be obtained from the City 


Engineer, Mr. rank J. Lobley. A.M. Inst. C.E., 
“* Greyfriars,”’ Enh aren, Chichester, during the 
a ee L 


tre i star than m the ast b ~~~ 
me not la rst pos very 
ray eg anvary, 

ithe” not bind. eematives to accept the 


lowest or any 
J. W. LOADER COOPER, 
Town Clerk. 
léth Jannarr, 1624. 4659 








Ke ee aval 


IRON SOCKET 
Standard S 


can 
Barnett, M. Inst. 


Town 
after Saturda: January 19th, teat. 
Sealed Tenders, endorsed “* Kei 


Aad 


Gin. Pipes,”’ 


ration. 

+ Der ener. 

*y eshioy invite 7 TENDERS for 
and DELIVERY of 6in. CAST 

and a PIPES to British 


and schedule of quantities 


obtained from the E <" Mr. M. Ratcliffe 


, Keighley, on and 


m be Che Seat 





works — must be delivered to the 
signed not later 


than Saturday, the 2ud February, 


The Corporation do not bind themselves to accept 
the lowest or any ; 
SMITH TERRY. 
Town Clerk. 
Town Hall, Keighley. 


Januaty 16th, 1924. 


4657 





Council 
ot oi of 
BRIDGE for = 

mt. 


San Cornwall Count 


for Oe CO 


+ ™ clark of the County Council. 
County Hall, Truro, rae 


15th January, 1924. 4664 


indsor Union. 
RECONSTRUCTION OF ARs 
SERVICES AT rouse. LAW INSTITUTION, 


R. 

The of the Windsor Union invite TEN- 
—_ for the RECONSTRUCTION of the ENGI- 
a med SERVICES at the Poor Law Institution, 

Windsor, Berks. 





OLD 


tractors must ‘Tender for the whole of the 
work (and not for separate parts thereof), which 
will comprise of Steam 


i . 
}~ 5, , a FF t 


Supply and 
= ry ont Wiring 
mtd? ePecification and drawings and form of Tender 


the Law Institution, Old 
Wisdeor, Sponcen the house ef 09 can and 4 p.m. on 


week-days . the 19th January, 1924, 
to Saturday, : . 
jes of the drawings and can 
r. Walter W. Nobbs, M.I. Mech. 


J. BE. GALE. 
Clerk to the Guardians. 
4633 


8th January, 1924. 


indsor Union. 
CONSTRUCTION ~ A POLES HOUSE AND 
SETTING OF CORNISH ER, ERECTION 
rt, agar &c, 
invite TEN- 


The Guardians of the Windsor Union 
DERS for the CONS TRUCTION te aes Lee: 





FOUNDATION and SETTING LER, 
FIRE-BRICK LINED CHIMNEY and sundry 
BUILDERS’ WORK on gineers, at 
Poor Law Institution, Old Windsor 

and specification can be seen at the Poor Law 
Institution, Old Windsor, Berks, between the hours 
of 10 a.m. and 4 p.m. on week-days ey: 


the 19th January, 1924, to Saturday, the 2nd 


ruary, 1924. 
hy eye by Fs ‘ification and form of Tender 
ined from WwW. 


2s., which will | refunded on receipt of a bona 
fide ‘Tender with specification aac dra 
Sealed Tenders must be at 16, Sheet - 


sent to me at 
street, Windsor, marked “ Builders’ Work,”’ by the 
lith February, 1024. 
ae Gensdinns o pet pleigs thamaitves to asmpt 


J. B, GAL 


the lowest or any 2 
Clerk to the Cuardiana, 
4684 


Sth Janusry,“16% 


PUBLIC NOTICES 
and Collis, Limited 


4 (In Voluntary Liquidation. ) 

The ASSETS “ the abo MPANY,. than 
the shareholding in pe and Son, limited ess are FOR 
SALE, and OFFERS for them are INVITE 
The Freehold (about “t aeres), having 4 
of approximately 650ft. on the 





fron 


SS SUinai on oppitacita ts bs Sletatta™ 
be o on oo a 
2 WILLIAM Y PEAT. K.B.E.. 
yg RS EA 
to whom all ag & should be submitted on or eines 
18th Februsry, 4622 


Qouthborough “Urban District 


COUNCIL 
WATERWORKS. 
Urban District Council invite 





aterworks at 


their existi 
bridge, “bist the supply 


med 
which will be 
return of the 


rs, endorsed “* Tender for Waterworks 
&c.,"" are to be addressed to the under- 
signed. 006 Street te Se ary, 1824 
on or ng 4 
The oe do not bind the 
lowest o1 
Dated th day of January, 1924. 
W. N. WOOD, 
Clerk to the Council. 
Council Offices, 
Southborough, Kent. 468! 


Hoe Ministry of Public Works, 


gorre Cat irs, for og for a. 











Urban District 
PUBLIC WORKS 


= TO RAILWAY 
Council invite TENDERS for 
BRIDG emble 


the 
Hill. 


1 be the 
wide, 


The abov 
WIDENING of 


in the envelope supplied, to be 
x later than Noon, 


nd Sansave to accept the 


WALTER H. LEWIS, 
Acting Engineer and Surveyor. 
‘ouncil Offices, 
Wembley, Middlesex, 


7th January, 1924. 4582 
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SITUATIONS QPEN 


Wen. a Thoroughly Capable, 
Charge of Light Tank and 

De nt of old-established 
Applicants must have previous ex 





Piste. Work 


i 
class of work, ang A fo" do ordi Draughti. 
Compile Estimates. and tend uction, 
knowledge of Welding (Blee and Acetylene) 


advantageous. State age, exper! 
salary oxpesees. —Address, in first instance, 4635, The 
Engineer O 4685 A 


Wy sazee.,! Rneneatie | Experienced TRAV 





must Tandon area . with "established 

b tid London t Firm 

we kagineers in ines, Wood. 

working Machinery, Contrachees’ an — 
Work. ——— fuallewt 


= BY 
district, Address, €009, The Engineer mec: 


\ 7ANTED, ENGINEER to Take Charge of Stand at 
Wembley —_—— important North 





bhingtneering 


shoutd 
ha commercial expack and eer en. 
ledge of Steam Be ae ea Tess, 








Stating age, Bg mo and ae soquised. “ee The 
Engineer Office. 4580 4 
\ ANTED, E ae ESTIMATOR, a te 

pallers, Steel Work.— 


Address, 
salary ee Y 


w* .” LONDON REPRESENTATIVE for 
Lees Gas a ( Engine Makers tv yell 








ae Engineer Office, stating age and | 
94 | 





Workmen's Compensation Act, 1923, 


“FIRST AID” 


Home Oftes Order dated January, 1983. 


All factories must in future be provided 
with First Aid Box or Cupboard. 


We supply First Aid Boxes for all Trades 


affected by the above ve Ast, 

A. —For factories PoP eee e-em, 
Case No. 24, each 

B.—For factories more than 50 
persons, Caso No. ~ 50/-. 


Write for complete First Aid Catalogue. 





Telegrams : 








Telephone : 
Museum 7210 (3 lines). ** Grevillite, Kincross, London.” 








The MEDICAL SUPPLY ASSOCIATION, Ltd., 


167-185, GRAY'S INN ROAD, LONDON, W.C. 1. 
Branches: Edinburgh, Glasgow, Sheffield, Cardiff and Dublin. 




















SITUATIONS OPEN (continued) | 


SITUATIONS WANTED (continued) 





4 ol 

preferably Chemical Knowtedze; must be t d 

ta B Installation of Factories. Maipten- 
State salary required.— A) x 

Office. 4053 a 





ABET Mee MAEsGER SAnTED for Marine Engi- 
neering Applicants nrust 


Sg ay - tochnnas. — “also practical — 
ledge of Modern Marine Bugineeriug. Age 35 to 40. 


Aes, Sle =a oa 
ce teat gt 
salary to right man.—. “ads. Te Euginecr 
Office. 

Case fal som oe ay pela for 


thorough 
kvowledge of C wna, Makin a exite, hos or ae 
Cc. Street's, 30, Cormbil 

‘IVIL, ENGUNEEE.—‘& ANT a for 
Railway Engineers Y fcants 

be Associate Members of. the fon af iT 
Engineers, er hal z al a 

tions. Experience im all branches of Railway Engi- 

neering, including Structural Design. and ability to 

turm eut neat and reliable web oy is 


of 
jence, age and salary poate. 
A 














qualifications and e 
ano. 462, Keith ‘o.,, Advertising Agen 
burgh. 


TNGENBER WANTED to Take Control the 








Shops under the Managing Director. RF... 
tides See from those n= the highest 
qualitte: and experfemve in the meintenssce snd 
eatput a Machine Toot . State age, erpe- 
rience, salary reqtired. —. , 4500, Phe Pngt- 
neer Office. 4599 * 

APAN BRITISH INDIA.—APPLICA TIONS 
J are INV TED for POSITION of REPRESENTA- 
and Britteh India respectively. for 


} cae in J 
ree High-grade Steet Werte, 


Appticante f must have 
technicat Hich-speed and Teel 
Steels, and good business ¢ 
remsonall 


crience , must alse be 
—Wri 





with condoms. 
ving tull artlonness of experience, &e., — 
“ngineer O 
ELIING suor 4 —-. Wan roe 
be oughly 


or 8 fee making, ‘with ott am and bot 

a pedern t.— Apply. stating 
qualifications and salary expected, site Et Be 
| ee Tron Company, Ltd., —, Mes 


KS MANAGER.--A of 
oes, eas 2 Sarah: 





(porouasty mcometent Bh live an 
Applicants y 
conversant with A, Llenting. | i 
Address, stating ¢ . age and miing ane required, 


£684. The Engineer 0 
W ee an Ex 


2684 «& 
z 


perieaced ER for Drawing- 
om work of very varied character, 
Steel Structures. Buildings, all kinds of 








includi 
Poser Plant and Electzical Ap i. ¥ 
Applicants to state particulars of expertence salary 
expected.— Address, 4621, The Engineer Ce, 

A 


SIGNER FOR REINFORCED CONCRETE — 
D*\Wwawren. ied WAN. with while expe- 





in oh ‘C. Structures.— 
rience, ip. denies be made in writing, avied 1 infor 
mation as to expen, qual ons, age, 
ot: ufred, addressed te the CHI ENGINEER, 
nT Gas ‘Light and and Cole Company, Horeeterry-rond, 
Eoeaon ° 4607 A 
RAUGHPSMAN (CHIBF) REQUIRED for Struc- 
Dp > efficient Organiser of 





considered. State experionce, salary uired, with 
copies of testimonials. 7. “Ss JOTURAL,"’ 
Wm. Porteous and Co,, Glasgow 4673 a 





WANTED. for 

State ex perience, 

Engineer Office. 
4665 4 


RAUGHTSMAN, Experienced, 
I Steam or Petrol Wagon Work. 
age and salary.—Address, 4665, 





I RAUGHTSMAN REQD., London. with Thoreugh 
exp. pte and Conveyor seneee. Aged 


28/40. £364 p.a.—Apply. aes 8, Employment 
Specialists, 28, Piasinghall- st., E.C, No y 
fee. 4669 A 





RAUG — ol Ri: IRED. 
Experience 


x 
Firm. — Address, 4 4651, "re —— Office. 


D® RAUGHTSMEN (SENIORS), First-class Men 
only, for Switehgear, REQUIRED by London 
firm. Good money for right men.—Address, 46406, The 
Engineer Office, 4640 a 


RAUGHTSMEN.—THE partie THOMSON. 
HOUSTON CO., Neasden-lane, Willesden, N.W.10, 
INVITE APPLICATIONS oe Sant-siass SWITCH- 
GEAR DRAUGHTSMEN .—Wri ng age, salary 
and experience, to CHIEF DEACGHTSMAN 46414 


RAVES EAN WANTED. Aceustomed to Design 
of 5 —— ——. oe and Structures for 
home and a te experience ary re- 
quired. —Address, « DEstan Wm. Porteous and 
Ca,, Advertising Agents, Glasgow. 4672 4 
| RAUGHTSMAN WANTED, Accustomed to Design 
of Steel-framed Buildings and Structures for 
home and abroad, State experience and salary re- 
quired.—-Address, *‘ DESIGN,”’ Wm. Porteous and 
Co., Advertising Agents, Glasgow. P8540 A 


Must have had 
4651 A 

















I RAUGHTSMAN (CHIEF) REQUIRED for Struc- 
tural Works; efficient organiser, capable of 
Designing on most modern and competitive lines. 
licants having these qualificationa will 
considered. State experience, salary > with 
copies of testimonials.—Address, ‘*‘ CHIE Wm. 
Porteous and Co., Advertising Ageuts, a. 
P8541 A 





gre +HTSMEN WANTED by London Firm, with 
first-class geuerienee im the Design and Lay-out 
of up-tedate Switchgea Good salary for really 
capable men,— Write, ceatie ne ago, 

valary réeautred, 4630, The Mngineer © nee. 


perience and 
4639 A 





| me 7 ENGINEER DRAUGHTSMEN 
WANTED by Firm in N.W. London for the 
Preparation of Connection Diagrams for Power Station 
Switehgear. First-class men with technical train- 
ing only need apply.—Write, stating age, experience 
and salary required, 4638, The Engineer ee 

a8 4 


)NGINEER (45), M.LM.E.. MJ. and 8.1. 
4 thoroughly practical and commercial, of proved 
omer, 18 years’ administrative experience witb rail 
stock. motor vehicles, and power plants, 

DESIRES POSITION as GENERAL MANAGER, 
REPRESENTATIVE, or similar. London district 
Salary £560 to $750,—Address, P8473, The 





T.CLASS STRUCTURAL PRADGH TUNES j Engi =. === 
soptt ines fal peti covery netnet™ | EX GENES (SintoN wa” pape, “BS 
age, ary 4 ‘085 . ow posnpess. c 
VELAND BRIDGE and ENGIN RING | B.Se t dr ith 10 years’ 
co., Lid . Darlington. 4453 4 | experience “Ot machine tools. —eaarens, P8521, The 
Engineer Office. P8521 B 





‘ENIOR DRAUGHTSMAN REQUIRED for Chief | 
Mechanical Engineer's Office on a Chilian Rail- 
Salary £450/500 per annum, accerding to/ 


passa we 
free er provided.— —Write full par- 
ticulars to “* K. .”" eo. Charlies Barker and Sons, 
Limited, 31, Budge. row, Cannon-street, noe, 5* 4. 
464 


} ance of sma plant or power station, shift 











N ECHANIC SEEKS SITUATION. Good All-round 
experience, pre-war fitter and turner, mainten- 
ll works 


engineer small power station, &c.: experience with 
various classes oil and gas engines; reference on 
application, moderate wage accepted if regular sit.— 
Address, P8546. The Engimeer Office P8546 B 





rer oeaLy EXPERIENCED DRAUGHTSMAN 
WANTED ; _ Refrigeration actice essential. 
Ag 4 only; fullest *‘ am —WEST-BEYNON, 
» Helv edere-road, 8. E. 4633 4 
OREMAN REQUIRED | to Take Charge of Mill- 
wrights and Machine Tool Repairs in large 
general engineering factory, London district; must 
be fully experienced in this class of work and used to 
the control of Sen, — Addon. stating age, full details 
of experience, with names of firms and dates. also 
salary 1 required, 4662, "The J Engineer ‘ommes. 4662 A 








SITUATIONS WANTED 


M.I.C.E., Age 33, 5 Years’ Highest-class Machine 
« shop and drawing-office experience, 5 years’ war | 
service, at present t —— > on 
design. lay-out, erection manu- 
facturing plant, SEEKS "NEW post wit with ‘prosper 
L., 277, Northfield-avenue, 8. Ealing, W 


M.LC.E. (33), Railway Locomotive Works and | 
e D.O., ei locomotive steam sheds, auto | 
mobile, hydraulic and general engineering, main- 
control of large , wide technical knowledge, DE- | 
SIRES POST. weeks or effice.— Address, P8487, The 











TAVAL OFFICER, Engineer Captain Retired, Age 

48, strong, active, SEEKS POSITION Engineer- 

ing, Secretarial. Travelling or any position of trust ; 
highest nt Go anywhere at home or ab 

ee uneration only desired.—Box 600, c 

ills, Lid. 300, High Holborn, W.C. 1. 4627 B 


AINTING: I8 THIS SECTION WELL OR- 
GANISED ?—ADVERTISER (38), = Ryn 

i postion’ a. lication and manufac costing, 
plant c iD: and all metal fintabes. | DESIRES 
POSITI cy ANYWHERE where services would be 
appreciated or where expert advice is required.— 
HOLLOWAY, 123, Monton-road, Eccles, igaceepins. 

56 B 


0. 








iS IP 
a: man sometimes has to + - of the business 


a 


AGENCIES 


CIT Man we of Micaae, 
urers of Machin 
BUI ADS, 
sie vite ae and Hefrasta® 
Barcel 








les, ke, by & GA A MESTAND: 
he ana, My firm Zh, 
‘ ble Business coteeotices | p lines, and is of 
= om with “industrial enterprises 


and aA ¥R 4 Spain, di 

reliable" stat of technical personnel ‘end ie 
represemtatives im the prinvipel pydustriat 

centres. Past 


Mer one, wel a ae pew Their AGENT 





. who 

j oBT ivdonal ASE 4 

the South. Wost of England.— Address, 4817, ™e at 
4617 





I. ee. E., Travelling Argentina 

ering wide area, would LIKE to INTRO 
DUCE “Tericultural. Mining or Refrigeratine SPE 
CIALITIES for important Manufacturers.— Ad. 
P8551, The Engineer Office. 


aud Chile, 








P8551 p 
) AL ie we es io 
A.M.L Mech. E., — AE. . 
welt kiiows dust. ip igaaeds ne 
a, above anxious 
SBNT ONE “a MORE BIRST OF AMS PIA eeu 


‘EBAL RSGISKERESG PRODUCTS 
Advertiser (public sehest nd ex-offiver) cay 


men @ 
a large * wv orders. and eT an Old. 
Sg 
A ngineer Office, 
EMBLEY.—WILL EX R TAKE UP , 
W Young E brother) to place 


varsity Poor ~_e 


‘tion on 
with considered. ney Me, re 
Using Olen F Fieet-street ee =o we to _ 
EDUCATIONAL 
CotnRttoee 


z SneEAES 


BRST, PBS. tive &c, Also 


See Ae Haat Chaat 

















Enews a pe 
eee 





a eee 


























which is his for a living? I 12 years’ experi- 
| FEAR costing, estimating, "Deying and sales. 
'a657, The Engineer Office. P8557 B , MISCELLANEOUS 
f= _. MAN (22), Sound Somatond Trainis . 
Se ee md Pee ee en 
cranes prefe Address, - 
| The Engineer Office. Passes ss at: aes available.—-4ddress, aaa, The Eagioce 
7OUR SALES Md LT er Sop WILL BENEFIT °NG [TER 
Yo by the SREVICES ENGINEER (27): | by SER EEF, weROCERDISe SBLI. 


EEDING of IXsfrrt 
Vel 
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A Seven-Day Journal 


Standardised Viscometry. 


Wen the Engineering Standards Committee 


was formed in 1901, the object in view was the | 


very limited one of establishing standard dimensions 
for structural rolled sections. Since that date the 
Committee—or the Association, as it became in 
1918—has widened the ground of its interests to 
a very remarkable degree. To-day, it has in circula- 
tion about 175 different specifications, or reports, 
covering many aspects of mechanical, civil, electrical, 
marine and automobile engineering, besides chemistry 
and other applied sciences. It has issued, among other 
matters, a report on locomotives for Indian railways, 
«a glossary of aeronautical terms, a specification 
for an electric cooking range, and a similar document 
dealing with table glass and crockery for use on 
ships. Its latest publication, received since our 
last issue, is one giving particulars of a standard 
method for the determination of viscosity in absolute 
units. This specification is the work of a panel 
of the Aircraft Sub-committee on Chemicals, and 
has received the approval of the Institution of 
Petroleum Technologists, the Society of Chemical 
Industry, the Oil and Colour Chemists’ Association, 
and the Association of British Chemical Manufac- 
turers. It gives standard dimensions for U-tube, 
co-axial bulb and falling sphere viscometers and 
specifies the standard liquids recommended for 
their calibration. The manner in which the instru- 
ments are to be used and calibrated is detailed. 
For use in the determination of the viscosity of 
opaque liquids, the Lidstone viscometer and adapta- 





THE ENGINEER 


59 








tion of 6,000,000 horse-power. It is estimated that 
the cost of the works would be £16,000,000, which 
works out at the remarkably low price of just under 
£2.7 per horse-power. The proposal is that the 
| Province of Ontario should find £10,000,000 towards 
| the cost, while the Governments of Canada and the 
| United States should each provide £3,000,000. 

| 


Transient Track Circuits on Railways. 


MENTION has frequently been made in these pages 
of track circuit, and there may be some readers 
who do not know what if is. It is an electrical 
circuit through the rails which is short circuited 
should any vehicle be within the section of track 
circuit. At the end of the section is a battery, 
one terminal of which is connected to one rail. The 
rails are bonded together by a light wire, and at 
the other end of the section is a reley controlling 
a signal or a lock on a lever, and there is a return 
through the other rail. As long as the section is 
unoccupied the relay is energised, but as soon as 
@ train enters the section the circuit is made through 
the wheels and the relay is de-energised. At the 
Institution of Railway Signal Engineers a paper by 
Mr. E. A. Hudd has just been read, which describes 
a@ transient track circuit wherein current, instead 
of flowing continuously, is only sent through the 
section when the signal for entering it has to be 
lowered. The arrangement not as simple as 
the ordinary track circuit, and a higher class of 
linesman may be required to attend to it, but it is 
claimed that the economy in battery power would 
meet any increased expense. An installation of 
this description has been in operation on the main 
line to York at Retford for over twelve months, 
j}and the Metropolitan Railway Company is about 
| to put down two installations, each about 2} miles 


| in length, which will allow a signal-box to be closed. 


Is 





tions of the U-tube and falling sphere viscometers | 


are described. The falling sphere viscometer, it 
may be remarked, is not identical with the cup-and- 
ball instrument introduced by Mr. Michell—see 
our issue of November 17th, 1922—-but an instru- 
ment in which is observed the time of fall of a steel 
ball through a measured height in a column of liquid. 
We note with interest that the term “ poise” 
adopted as the name of the C.G.S. unit of viscosity 

after, it is obvious, Poiseuille, whose experiments 
on the efflux of liquids from capillary tubes in 1843 
laid the foundation for modern viscometry. 
this subject has been much incommoded by the 
number of different arbitrary units in use. 


Is 


Scottish Road Conference. 


On Tuesday and Wednesday a Scottish Road 
Conference was held in the City Chambers, Edinburgh. 
It was convened under the auspices of a number 


of municipal authorities and other bodies, and it | 


was noteworthy in several respects. First of all, 
the writers of the papers were only allowed 10 min. 
in which to introduce their subjects. Then, again, 
those taking part in the discussions were only allowed 
5 min. each in which to put forward their views, 
and each had to announce his name and the Authority 
he represented before beginning to speak. The 
papers had all been circulated beforehand, so that 
the delegates only had themselves to blame if they 
had not made themselves conversant with the sub- 
jects to be discussed. It seems to us that other 
similar conferences might usefully adopt some such 
regulations as the foregoing. If a man, well up in his 
subject, has really got a point to make, 5 min. 
generally gives him ample time in which to make 
it. There are, of course, occasions on which a meeting 
may patently desire to hear more from a particular 
speaker. In that case the chairman might, at his 
discretion, permit him to speak longer; but dis- 
cussions would gain much more than they would 
lose if speakers were, as a general rule, rigidly circum- 
scribed as to time. We give a brief summary of the 
subjects of the papers in another column. 


Water Power in Canada. 


SEVERAL notable events in connection with the 
development of water power in Canada took place 
last week. The first was the putting into service 
of another unit, capable of developing 55,000 horse- 
power, at Niagara Falls. This machine is among 
the largest so far eonstructed, but will shortly be 
eclipsed by one of 70,000 horse-power, being built 
in the United States. The new Canadian turbine 
brings the capacity of the hydro-power plant up to 
a total of 330,000 horse-power, which will be increased 
to 550,000 horse-power when two more units, in 
course of construction, are put into commission. 
Another item of news was that announcing the 
ordering in England from Vickers, Limited, of a 
25,000 horse-power turbine for the Calumet plant 
on the Ottawa River. By comparison with the tur- 
bines just mentioned, the output of this machine 
is not large, but it will be noteworthy through being 
by far the largest single-runner Francis ‘turbine 
built in England. Finally, an important delegation 
pressed on the Government the necessity for pro- 
ceeding with a scheme for developing the power 
of the St. Lawrence River. This scheme involves 
the construction of a dam across the river near 
Morrisburg, and would ultimately result in the genera- 


Hitherto, | 


Electrical Research. 


AT a luncheon held at the Connaught Rooms 
| last Friday, January Ilth, some interesting facts 
| were brought to light concerning the activities and 
financial outlook of the British Electrical and Allied 
Industries Research Association. Mr. -C. H. Word- 
ingham, the retiring president, explained that a 
good deal of attention had been paid to the study of 
insulating materials, with a view to improvement 
in manufacture and quality, and with the object 
of arriving at definite conditions to which those 
materials should conform. Important work had 
| been done in connection with control gear and 
switches, and the Association had issued reports, 
which, if acted upon, would save the electrical 
| industry large sums of money. Much time had 
| been devoted to the investigation of industrial 
| products. The activities of the Association, Mr. 
Wordingham went on to explain, were only limited 
by funds. The Government grant covered a period 
| of but five years, but he had great hopes of its being 
|extended, for he felt sure that the Government 
would recognise that a five years’ grant was insuffi- 
cient to put the Association firmly on its feet. The 
| main funds came from the “ Beama.” The Institu- 
| tion of Electrical Engineers also contributed towards 
|the upkeep of the Association, and they expected 
| that assistance would be obtained from the Electricity 
| Commissioners, who were greatly interested in the 
Association's work. Dr. Glazebrook also spoke 
on the great importance of the Association, and 
remarked that no industry was in greater need of 
| research than the electrical industry. 


A New Wireless Service. 


A WIRELEss telegraph service between England 
and Austria was officially inaugurated last Saturday, 
January 12th, when several telegrams of congratu- 
lation passed between the two countries. The 
service is operated by Marconi’s Wireless Telegraph 
Company, in conjunction with the Austrian Marconi 
Company. Transmissions from Radio House, 
London, pass through the Marconi station at Ongar, 
Essex, to Laaerberg, where the messages are auto- 
matically relayed to the central office at Vienna. 
Transmissions from Vienna are dealt with by the 
Deutsch-Altenburg station, and the messages for 
Great Britain are received at the Brentwood station 
and are automatically relayed to Radio House. 
The transmission of a message between London 
and Vienna takes from 10 to 15 minutes, and the 
charges are at present the same as those for land- 
line telegraphy. A wireless service between Vienna 
and Berlin has also been established, and eventually 
the Austrian station will place Vienna in com- 
munication with all the principal European cities. 


A Clyde Hydro-Electric Scheme. 


THE waters of the river Clyde in the neighbour- 
hood of the celebrated falls, Stone Byres, Cora Lynn 
and Bonnington, are, it is proposed, to be tapped 
for the purpose of generating a supply of electricity. 
An undertaking designated the Lanarkshire Hydro- 
Electric Power Company has applied to the Secretary 
for Scotland for a Provisional Order to incorporate 
itself as a statutory company with powers to construct 
and operate electric generating stations in the neigh- 





bourhood of the town of Lanark. The particulars 





of the scheme at our disposal are at present a little 
vague, but such as they are, they appear to indicate 
that while the proposal involves the construction 
of two weirs across the river, it will not result in the 
natural beauty of the falls being affected except 
possibly by a diminution of the flow over them. 
The company proposes to start with a capital of 
£250,000, to be increased later to £400,000, and to 
supply electricity from its works to certain towns 
in the neighbourhood, to the London, Midland and 
Scottish Railway and to the Clyde Valley Electric 
Power Company. The promoters are Lord Meston, 
Sir Hugh Reid, Mr. P. J. Pybus, Mr. W. L. Hichens 
and Mr. T. Sampson. The first directors would 
be Sir George May, Sir Hugh Reid and Mr. Pybus. 
It may be recalled that these gentlemen are members 
of the board of direetors of the Power and Traction 
Finance Company, an undertaking registered in 
April, 1922, and representing a combination of 
Cammell Laird and. Co., Limited, Sir William 
Arrol and Co., Limited, the English Electrie Com- 
pany, Limited, the North British Locomotive Com- 
pany, Limited, John Brown and Co., Limited, and 
the Prudential Assurance Company, Limited. 
This company was formed with the object of under- 
taking and, if necessary, financing large engineering 
contracts for railways, rolling stock, power stations, 
docks and harbours, and in general all aspects of 
power production and transport work. 


Threatened Strike of Locomotive 


Enginemen. 


The 


On Friday last the general managers saw repre- 
sentatives of the Associated Society of Locomotive 
Engineers and Firemen in connection with the refusal 
of the latter to accept the findings of the National 
Wages Board, and later in the day sent word that 
they were unable to find any grounds upon which 
they could properly depart from their expressed 
intention to carry out the findings. On Saturday, 
Mr. Bromley, the secretary of the men’s society, 
announced that “‘ there is nothing for it now but to 
strike.” Preparations have, it is said, been made for 
such a step, but the National Union of Railwaymen 
has announced its intention to abide by the promise 
given to accept the findings. Meanwhile, the General 
Council of the Trades Union Congress—-whose repre- 
sentative signed the decision of the Wages Board—is 
endeavouring to find a way out. A point that should 
be cleared up is the statement in The Times of Tuesday 
that it is said in well-informed quarters that a letter 
to secretaries of branches which accompanied ballot 
papers indicated that a majority for a rejection of the 
findings would not necessarily involve a strike. 


C.P.R. Ships for Clydebank. 


Ir is announced that the Canadian Pacific Company 
has placed an order with John Brown and Co., 
Limited, Clydebank, gonstruction of two new 
passenger vessels for its Vancouver coasting services. 
The new ships will embody the latest improvements, 
and accommodation will be provided for about 325 
night passengers on each ship, which will have a 
measurement of approximately 5000 tons gross. We 
are given to understand that the design adopted is 
to be similar to that of the Princess Irene and the 
Princess Margaret, which ships were nearing com- 
pletion at the outbreak of war. The first-named 
vessel was lost by explosion during the war. The 
second was retained by the Navy and is now a mine- 
layer. The Clydebank yard begins the year with good 
prospects. In addition to the new C.P.R. boats, which 
are to be ready for the 1925 season, work is proceeding 
on the Orient liner Oronsay, and the Cunarder Car- 
mania, which arrived at Clydebank just before the end 
of last year, is to be reconditioned and fitted with oil- 
burning appliances. Marine oil engines are not to be 
neglected, and two sets of six-cylinder Brown-Sulzer 
engines will be constructed during the year for «@ 
large 460ft. cargo ship for Australian service. 


The Submarine Disaster. 


On Thursday morning of last week the submarine 
L 24, while exercising with the ships of the Atlantic 
Fleet off Portland, was rammed by H.M.S. Resolu- 
tion, and sank almost without a sign in about 31 
fathoms of water. The wreck was located the follow- 
ing day 10 miles south-west of Portland Bill, but bad 
weather, combined with the great depth at which it 
lay; prevented diving operations being conducted 
until Monday evening. When a descent was eventu-. 
ally made, the wreck was definitely confirmed to be 
that of the L 24, and not, as some had anticipated, 
that of a German submarine sunk in the same neigh- 
bourhood during the war. The position of the vessel 
was found to be such that salvage operations would be 
impossible. The submarine at the time of the disaster 
carried a complement of forty-three ofticers and men. 
She belonged to a large class, some of the later 
members of which are still under construction. She 
had on the surface a displacement of 890 tons, a 
horse-power of 2400 and a speed of 174 knots. Sub- 
merged, her displacement was 1070 tons, her horse- 
power 1600 and her speed 10} knots. She was not 
equipped with a gun, but, like two sister vessels of 
her class, was provided with four torpedo tubes and 
facilities for carrying fourteen mines. 
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The Turbines at Raanaasfoss Power 
Station, Norway." 


By HALLGRIM THORESEN, Consulting Engineer, 
Christiania. 


No. I. 


RAANAASFoss electric power station, a general view 
of which is given in Fig. 1, belongs to the county 
of Akershus, Norway. It develops power from the 
Raanaas fall in the Glommen River, about 27 miles 
north-west from Christiania. The installation lies 
below the junction of the Wormen and the Glommen 
Rivers, and thus utilises the combined flow of both. 
The power station forms a part of a dam, which is 
about 900ft. long, and is built right across the river, 
thus creating a reservoir about 3.2 square miles in 
area. The junction of the Vormen and the Glommen 
Rivers lies within this area. As the county of 
Akershus owns the falls lying between Raanaasfoss 
and lake Oieren, the Raanaasfoss power station 
can utilise the possibilities of daily regulation 
afforded by the reservoir without interfering with 
installations situated further down the river. 


DETERMINATION OF S1zE OF UNITS AND CHOICE OF 
Tyre or TURBINE. 

The minimum flow of water passing the site when 
the development was planned was 7700 cubic feet 
per second. Since by regulating the lakes lying 
above it would be possible to bring the minimum 
winter flow up to about 11,000 cubic feet per second, 
and as there was every probability that such regula- 
tion would be carried out in the near future, it was 
decided that a minimum flow of 9500 cubic feet could 
be taken as the basis for determining the size of the 
plant. In making this decision due consideratioa 
was given to the fact that, owing to the large reservoir 
formed by the dam, sufficient storage was provided to 


| was not only the least expensive but also required 


the shortest power station, a factor which is of great 
importance, as the space available for the station is 
very limited. 

Double horizontal turbines in open fhumes with 


is no especially great difficulty in providing access 
to such bearings as may have to be placed ugde: 
water. Thus even if a bearing be placed in the 
middle of the turbine casing, it is quite possible to 
make it accessible while the turbine is running 
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FIG, 2-SECTIONAL ELEVATION OF 


inlets in an axial direction from one end and the dis- 
charge pipe conveyed in the opposite direction, under 
the generator room, also in an axial direction, gave 














FIG. 1—THE RAANAASFOSS HYDRO-ELECTRIC POWER STATION 


deal with the daily variation in the power delivered, 
and the size of the machines was, therefore, based on 
the possibility of having an available flow of 12,000 
cubic feet per second—9500 cubic feet plus about 
25 per cent. In winter the head is about 43.3ft., but 
in flood time it may be reduced to about 31. lit. 
owing to the rise in tail water level. By blasting 
away the Sundfoss fall below the power station, the 
head in winter could be increased to 46ft. 

On the above basis and having regard to the 
desirable size of the units from a manufacturing 
point of view, it was decided’to divide the 12,000 
cubie feet per second between four units, of 3000 
cubic feet each. In order, however, to obtain the 
same output during flood time when the head is 
reduced, and with a view to the possibility of deliver- 
ing flood power in the summer half of the year and 
also in order to have some reserve, it was decided 
that six units should be installed, each of which could 
utilise 3150 cubic feet per second at a head of 40ft. 

With four machines running, this plant can produce 
51,000 horse-power with 12,000 cubic feet per second 
at @ 43.3ft. head. This output can be maintained 
by using five machines if the head goes down to 36ft. 
—equivalent to a flow of about 3500 cubic feet per 
unit—when there is a greater flow than 3500 cubic 
feet and with a corresponding further reduction of the 
head all six units may be run if the same total output 
is to be maintained. As the maximum flood con- 
tinues only for short periods and always occurs in 
seasons when the normal power requirements are 
sineller than in winter, it has not been found necessary 
v provide spare machines for the delivery of full 
power at these times. 

Several alternative proposals for using vertical as 
well as horizontal turbines were considered, but 
double horizontal turbines were chosen. They were 
designed for 12,000 horse-power at 107 revolutions 
per minute for a net head of 40ft. This arrangement 

* Being a part of the official account of the whole installation, 
prepared by the Akershus Elektricitetsverk. 


suitable dimensions and comparatively simple con- 
struction. The same arrangement has long been 
used for smaller sizes of power station, and has 
recently been developed for large turbines also, 





12,000 H.P. KARLSTAD TURBINE 


At Raanaasfoss the turbine flumes are placed sick 
by side on the Eastern bank, and form a part of the 
dam across the river. In front of the inlets to the 
flumes are placed coarse screens, which work in 
channel iron guides and can be lifted up. The same 
channel iron guides may also be used for putting in 
stop logs in case it is desired to empty the turbine 
flumes. The intake gates, two for each flume, are 
placed behind the coarse screens. They are 15ft. wide 
and 36ft. high, and are provided with fixed rollers. 
Behind the gates are fine screens with 1jin. openings 
between the bars. When designing the bars for 
the fine sereens, consideration was given to the 
possibility of heating them electrically. A_ brick 
house is built over the gates and screens to protect 
them from frost in the winter. The house is heated 
by hot air from the generators. A 25-ton gantry 
crane runs over all the turbine flumes, and on the land 
side it can be run out over the railway track. The 
turbine shafts pass through the wall into the power 
house, where they are coupled direct to the generators. 
Below the intake ends of all the turbines there is an 
inspection gallery, from which there is access to the 
various turbine bearings. The governors are placed 
in the generator room near the upstream wall. A 
duct in which the oil pipes are laid runs under all 
the governors. 

Of the six turbines installed, Nos. IL to LL. 
counting from the dam—-were built by the Aktiebolaget 
Karlstads Mekaniska Verkstad, Verkstaden Kris- 
tinehamn, which is associated with Boving and Co.., 
Limited, London; while turbines Nos. IV. to VI. 
were supplied by the firm of J. M. Voith, of Heiden- 
heim. Both manufacturers were faced by a difficult 
problem in that the proposed turbines would be larger 
than any double horizontal turbines built up to 








FIG. 3—-RUNNER OF 12,000 


especially in Sweden. The largest installation with 
this arrangement which has hitherto been built is the 
Untra power station on the Dala River, belonging 
to Stockholm. With double horizontal turbines of 
such large dimensions as in the present case there 








H.P. KARLSTAD TURBINE 


that time. Both were given a free hand as regards 
the choice of the type of the regulation system and 
| the position of the bearings. It was, however, 
| specified that both types should suit the inspection 
| gallery and the pipe ducts, and also that the appear- 
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ance of the machinery from the generator room end 
should be as nearly similar as possible. Although the 


firms worked independently of each other, each firm 
utilising its own special experience, the weights of 
similar, 


the machines delivered were surprisingly 


of view of efficiency. The appearance of the runner 
is shown in Fig. 3. 

The turbine casing is of the type previously used 
at the Untra power station, which was designed after 
exhaustive trials in the Verkstaden testing station. 








FIG. 4-GOVERNOR FOR 


the Kristinehamns turbines with governors weighing 
234 tons cach and Voith’s 226 tons. 

All the turbines ordered for an output of 
12,000 horse-power for a net head of 40ft. at 107 
revolutions per minute, and a conswuption of about 


were 





12,000 H.P. KARISTAD TURBINE 


These trials showed that from the point of view of 
efficiency the design of the casing is of equal im- 
portance with that of the runner. Further, these trials 
showed that by making even very small alterations 
in the shape of the casing the efficiency might be 





























is no bearing inside the casing, the shaft had to be 
of very large diameter in order to reduce deflection. 
The distance between the runners ix 24. 6ft. 

The bearing shells have spherical seats. The thrust 
is hydraulically balanced so that the bearings could 
be made plain, that is, without collars. Owing to 
this, and also to the capacity for self-alignment of 
the shells, the bearings are very reliable, and their 
temperature does not exceed 30 deg. Cent. even 
without water cooling, though a cooling arrangement 
is incorporated in the design in accordance with the 
terms of the specification. The bearing at the intake 
end is placed in a chamber to which access can be 
had through a vertical shaft from an inspection 
,corridor which runs under the ends of all th 
| turbines. 
| An ordinary chain block, hung from.a ring above 
the bearing, is used for dismantling these bearing. 
| while for those at the generator room end there i- 
a@ block attached to a carriage which runs on an 
I girder. The girder can be moved and attached 
to the various wall frames above different bearings. 
| The packing round the turbine shaft, where it passes 
| through the covers of the control gear, is of a labyrinth 

| type patented by the Verkstaden Kristinehamn. The 
| control gear, by which the water y to the runners 
is adjusted, is designed for inside regulation ; that 
is to say, the regulating mechanism is situated in 
the flume, but the vane pins, as well as the regulating 
ring, can be lubricated from the machine rooin while 
| the turbine is running. For these turbines insick 
| regulation is much simpler than outside regulation, 
and has proved to be very reliable and durable when 
lubrication can, as in this case, be effected whilst 
running. 

As an example, it may be mentioned that the con 
trol gear of the large 12,500 horse-power turbines 
of the Swedish Government power station at 
Trollhattan, which have been in practically constant 
use for about thirteen years, have shown so little 
wear that as yet not a single bush has had to be 
replaced. For use with higher heads and lower 
specific speeds, however, the Verkstaden Kristine- 
hamn employs outside regulation, since, with these 
machines, the velocity of the water in the control 


3200 cubic feet of water per second. The highest | lowered 5 or 6 per cent. To facilitate the erection gear is greater and the height of the guide vanes 
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FIG. 5 CURVES SHOWING RESULTS OF GOVERNING TESTS OF KARLSTAD TURBINE 
guaranteed efficiency was 85 per cent. at about | of the casing of the Raanaasfoss turbines, it is divided , is less, so that guide vane links cause more obstruction 
10,500 horse-power. With a head of 43.3ft. or into sixteen parts, which are bolted together with | to the flow of water. 


possibly 46ft., this would correspond to 13,400 or 
14,600 horse-power respectively and a consumption 
of about 3500 cubic feet water per second. 
to obtain the best possible type of runner, and in 
view of the terms of the contract, both firms carried 
out a number of experiments in their testing stations 


with model runners of 25}in. to 27}in. diameter. | 


These runners were tested in half casings of 
the same shape as that which would be used in the 
installation. These tests were supervised by the 
purchaser, who had the right to demand, for addi- 
tional payment, the continuance of the trials, even 
after results had been obtained which satisfied the 
conditions of the contract. As will be seen from 
the efficiency tests, which were ultimately carried 
out on the finished turbines, the making of experi- 
mental runners was of the greatest utility and 
value. - 


Tursines No. IL. ro ILL., Suppusmep BY THe AKTIE- 
BOLAGET KARESTAD MEKANISKA VERKSTAD, VERK- 
STADEN KRISTINEHAMN, SWEDEN. 


As mentioned above, the turbines are of the double 
horizontal type, as will be seen from the»sectional 
drawing given in Fig. 2. In order that the reader 
imay form an idea of the size of the turbines it may 
be stated that the distance between the two bearings 
which support the shaft is 40ft., and that the weight 
of the turbine units with the governor is 234 long 
tons. 

The runners are made with buckets of steel plate o! 
ship quality-cast into a shroud and a hub of the best 
Swedish east steel. They have a maximum diameter 
of 11ft., and at the time they were made they were, 
doubtless, the largest rummers ever made with plate 
buckets. Since then the Kristinehamn works have 
made runners of this type with a maximum diameter 
of 16.5ft. for the Russian Government, but in that 
case the buckets were cast into cast iron shrouds and 
hubs. Steel plate was chosen as the material for the 
runner buckets mainly because steel plate has been 
found to have a greater resistance to wear and tear 
than cast steel, which is a very important factor 
in high-speed turbines and, further, steel plate has 
a smoother surface, which is impertant from the point 


In order | 


strong flange joints—see Supplement. The whole 
is mounted on a foundation ring, oval in plan, 
and divided into four parts. The casing, together 
with the foundation ring, weighs 64.9 long tons. 
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In each apparatus at Raanaasfoss there are twenty 
cast steel guide vanes, and any vane can be removed 
without disturbing the other parts of the apparatus. 
The regulating ring to which all the vanes are 
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FIG. 6--SECTIONAL ELEVATION OF VOITH 12,000 HP. TURBINE 


The turbine shaft is of. considerable dimensions. 
Its total length is 58. 5ft., and it is divided into three 
parts, which are connected by means of forged 
flange couplings, of which one is situated in the middle 
of the casing. The shaft is hollow throughout its 
whole length, and is supported on two bearings only, 
the distance between which is about 40ft. As there 


connected by means of links and pins, is made oi 
cast steel, and is mounted on rollers which are fitted 
into an annular space in the regulating ring. To 
protect and lubricate the rollers, this space is filled 
with grease which ean be forced in from the outside. 
The governor shaft for operating the regulating ring 
is situated right above the centre of the turbine, 
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and it is connected with both regulating rings by 
means of levers and links. In order to eliminate the 
torsion in this shaft, one crank is mounted a little 
in advance of the other, so that, when shutting down, 
both sets of guide vanes will be properly closed. 
Owing to this arrangement and to good workmanship, 
the closing of the vanes is so complete that the 
turbines stop revolving in a comparatively short 
time without the use of a brake. 

‘To improve the flow of water to the lower part of the 
guide ring, the bottom of the flume under the latter 
is made spiral in shape, that shape having been used 


these tests the load was thrown on and off by means 
of an oil switch. 


Tursines No. LV. vo V1. Suprpiiep sy J. M. Vorrn, 
oF HEIDENHEIM-ON-BRENZ. 

As mentioned above the turbines are of the twin 
horizontal type, as illustrated in Fig. 6. The large 
size of the turbines will be apparent when it is borne 
in mind that the overall height from the bottom of the 
base ring to the highest point on the turbine is 20}tt., 
and the total overall length 43.7ft The total weight 
of turbine and governor is 226 tons, as stated before. 





FIG. 7—-VOITH 12,000 H.P. TURBINE FROM GOVERNOR END 


previously at Untra with good results. The covers 
of the guide ring at the generator room end, and 
of the chamber for the bearing on the intake end, 
are made of cast steel. The guide ring and the 
casing to which they are bolted are, on the other hand, 
made of cast iron. 

In an opening in the generator room wall there 
is a strong wall box, which is fitted to the guide ring 
In this wall box the ring lubricated bearing 
is placed. The opening is lined inside with steel 
plates, and between the plates and the concrete 
there is a drainage space to carry off any possible 
leakage of water through the concrete. This con- 
struction has proved to be very good, as the usual 
damp patches around the openings are thereby 
avoided. The design of the turbines may be seen 
from the illustrations in the Supplement. 

Each turbine has its own governor, which can be 
run independently of the others, but the governors 
may also be coupled together by means of inter- 
connecting pipes, so that they all may run on the 
same oil system. Each governor consists of three 
main parts—servo-motor, governor head and oil 
pump. The servo-motor is placed under the centre 
of the turbine shaft, with its cylinders arranged 
below the floor level. The cylinders are 15.8in. in 
diameter, which, with 213 lb. per square inch pressure, 
corresponds to a total piston pressure of some 19 
long tons. The piston stroke is 21.6in. A hand 
regulating valve for pressure oil is mounted on the 
servo-motor, so that the two together form a complete 
device for regulating by hand. In this manner the 
turbine can be run quite independently of the auto- 
matic part—governor head with regulating valve 
and return gear—in case the latter should require 
repairs or inspection. The arrangement of the governor 
is shown in Fig. 4. The governor head is driven from 
the turbine shaft by two belts. The governors are, 
in addition, provided with Kristinehamn’s patented 
load-limiting device, which makes it possible to limit 
the load to any desired maximum. 

The oil pump is driven by an electric motor, and 
consists of a gear pump mounted together with the 
air vessel on top of the oil reservoir, which is sunk 
into the floor. The pump is provided with safety 
and pressure relief valves. The latter is set so that 
when the pressure in the air vessel rises to a given 
point, the pump is disconnected from the air vessel. 
The oil from the pump goes direct to the oil reservoir 
without any resistance. In this way the pump is 
relieved of pressure, and the oil is so little heated 
that a separate pipe for cooling it is unnecessary. 

All pipes connecting the servo-motor, the large 
regulating valve and the oil pump, are laid in a duct 
under the floor, where they are easily accessible, 
and can be dismantled without flooding the machine 
room floor with oil. In the same duct there is an 
emptying pipe common to all the governors through 
which the oil can be emptied to a tank at a lower 
level under one end of the station. From this tank 
the oil can be forced into any of the governors. 
To facilitate synchronising and dividing the load 
between the individual machines, the governors are 
provided with electric speed adjustment in the usual 
way. 

Fig. 5 shows the result of the governor test. 


cover. 


In 


As far as water consumption concerned, these 
turbines are the largest ever constructed in Germany, 
@ maximum volume of 3500 cubic feet per second 
passing through each turbine at full load and 46ft. 
head. The runners have steel plate vanes, 17 mm. 
thick, cast into the hub and shroud, which are of cast 
steel. The runner hubs are bolted to flanged bosses, 
keyed on the main shaft. The runners are 7ft. 6in. 
in diameter at the hub and l0ft. ] lin. at the exit end. 
The bosses are shaped to form a good passage for the 
water at the discharge end, and at the opposite side 
are provided annular grooves and tongues which 


is 


vane journals during operation. The guide vane 
spindles are journalled in two bearings, both provided 
with delta metal bushings and lubricated by separate 
Stauffer cups. The bearing in the cover plate receives 
the grease through an inclined hole in the body of the 
box, while the rear bearing is supplied with grease 
through a hole drilled centrally in the spindle and 
guide vane throughout its entire length. The grease 
cocks are fixed on the control gear cover plates, one 
of which lies in a recess in the station wall facing the 
generator room and the other in an attendance com 
partment on the upstream side of the turbine. Iron, 
ladders provide convenient access to the grease 
cocks at both places. 

The following arrangement, patented by Voith, i. 
introduced to facilitate easy removal of each ani 
every guide vane. The guide vane pivot bearings in 
the casing side are split, and one half of the bearing 
can be removed by taking off a segment in the crown 

The stuffing-box on the other side of the 
guide vane is drawn out over the spindle, after taking 
off the arm. ‘Thereafter the guide vane can be slid 
out towards the casing side. This arrangement doc 
away with the cumbersome detachment of all guide 
vane arms, loosening of bolts and removal of guide 
apparatus cover necessary with other designs of 
control gear with outside regulation, whenever a guide 
vane has to be taken out. 

The main shaft, which has a total length of 59ft., 
@ maximum diameter of 18}in. and a diameter ot 
10jin. at the thrust bearing, is divided into three 
parts, so that during erection, each part—two carry- 
ing the runners—can be conveniently got into place 
by the crane before the upper halves of the casing are 
lowered into position. The bearing at the shaft end 
is a collar thrust bearing, carrying at its end 
a cooling attachment for injection of water into the 
end of the hollow shaft. The intermediate bearing 
is arranged in the casing, as may be seen in Fig. 6. 
As a result of providing this bearing a maximum 
bearing distance of about 21}ft. is obtained, which 
would without it have been 41]ft. With the form 
of casing adopted by Voith it is easy to arrange for a 
water-tight compartment around the bearing, and 
the smaller bearing distance results in small shaft 
deflection, notwithstanding the moderate diameter 
of the shaft. 

For the purpose of giving the water a stream line 
motion, dividing guide plates are placed in the path 
of the water immediately below the shaft and riveted 
to the cast iron walls. Each casing is split-—hori- 
zontally and vertically—into four parts, which are 
flanged and bolted together. They are huge cast- 
ings, such as only a well-equipped foundry could 
undertake to make. The upper parts of the casing 
are provided with manholes and bosses, reinforced 














FIG. 8-GOVERNOR FOR 12,000 H.P. VOITH TURBINE 


enter with small clearance into similar recessed seal 
rings on the cover plate, so that the flow and pressure 


of the water entering the compartment behind the | 


stufting-boxes are appreciably checked. Slots in the 
bosses permit the water behind the runner to discharge 
into the casing, thereby reducing the pressure and 
thrust on the runner. A view looking down on the 
turbine and showing one of the runners in position is 
given in the Supplement, as are also views showing 
a turbine in different stages of erection in the maker’s 
works. 

The guide vanes are steel castings 41}in. wide with 
their operating mechanism lying entirely outside the 
water space, so as to be accessible for inspection and 
lubrication. Grease cocks, conveniently arranged 
outside, facilitate efficient lubrication of both guide 


by ribs, for lifting eye bolts. Underneath the casing 
is arranged a cast iron base ring of about 17ft. 6in. 
by 17ft. 6in. free area imbedded in the concrete 
flume, which is reinforced by round iron bars. 

The intermediate bearing is surrounded by a water- 
tight cast iron chamber, built into the casing and 
accessible through an inclined entrance tunnel 
leading to a duct in the concrete foundation, 
which in turn is connected with a common inspection 
duct underneath all the turbines. From this duct a 
vertical shaft leads to the thrust bearing chamber, 
so that all bearings and regulating parts on that side 
of the turbine are readily accessible to the attendant 
during operation. The guide vane arms sit on the 
slightly tapered spindle ends, and are, as usual, con- 
nected by links to the two large shifting rings, which 
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derive their motion through connecting-rods from 
double arms on the regulating shaft. All the links 
are bronze bushed, and have steel pins, which can 
be lubricated and inspected during operation. The 
regulating shaft has diameters of 12in, and 16}in., and 
is made in two pieces, joined by a sleeve coupling. 
The front end is journalled in the governor proper 
and carries a forked arm, directly connected with the 
servo-motor piston. The governor has a working 
capacity of 100,000-foot-pounds. 

The pilot-valve-actuated regulating valve is fixed 
on the servo-motor cylinder. Above the crosshead 
guide is a column which carries the enclosed governor 
head containing flyweights which revolve—prac- 
tically without friction—on knife-edge pivots and 
are connected by thin steel ribbons with the sleeve. 
On the side of the column is a housing containing 
the compensating relay and a device for varying the 
degree of sensitiveness of the governors. 

The difference in speed between full load and no 
load can by means of this device be reduced to zero or 

if required—be made negative. The compensating 
gear also includes a device by which the maximum 
gate opening and hence the maximum output of 
the turbine can be limited. This device consists of 
an adjustable connection—acting only in one direc- 
tion—between the fixed part of the compensating 
relay and a stop which prevents additional travel 
of the governor head sleeve. The purpose of this 
device is to facilitate prevention of overloading the 
generators at increasing head, but the device is also 
useful when running in parallel with other plants 
and, furthermore, very useful during load and 
efficiency tests, since the turbine by its means can be 
given @ constant gate opening during the whole test. 
The governor is, in the usual way, equipped with 
electric switchboard control for synchronising and 
for distributing the load between the units directly 


Pyrenées-Céte D’Argent, was run from December 
20th for Christmas and the New Year’s holidays as 
well as the night rapide de luxe to Luchon and Font 
Romeu vid Limoges and Toulouse. 

On the Midi, the Sud express gains 10 min. from 
Bordeaux to Bayonne, running the final 31 miles 
from Dax in 36 min., while two other trains are allowed 
37 min. for this section. On the main Bordeaux- 
Cette line vid Toulouse the excellent service of this 
summer is in force, though the pre-war rapide from 
Toulouse to Bordeaux at 9.7 a.m. is still not replaced. 

The P.L.M. is the line which is par excellence a 
winter one, and many improvements and new trains 
are to be found in this winter’s service. Perhaps the 
most noticeable is the extension of second and third 
class coaches to the new trains. The omission of 
Macon as a stopping point for some trains is note- 
worthy, and the Calais-Mediterranée train de luxe or 
“Train Bleu,”’ misses Marseilles. On the main line to 
Marseilles a general acceleration of 30 min. to 40 min. 
has been introduced. It is to be hoped this is only 
a beginning, though 400 to 500-ton train loads on 
this long section are frequent. There is still one 
omission from this winter’s service, the famous pre- 
war Céte D’Azur day rapide, which was so popular 
and always full. However, there is a new first, 
second, and third-class rapide leaving Paris at 
8 a.m. for Marseilles and reaching there at 10 p.m., 
with 87 min. spent in stops en route, including 42 min. 
at Lyons to let the first and second-class day rapide 
to Marseilles pass it. This latter train now leaves 
at 9 a.m. instead of 8.30 a.m.-—a later departure by 
30 min.—-and reaches Marseilles at 9.30 p.m., 10 min. 
earlier than it used to, a gain of 40 min. on the trip. 
On the up journey the new rapide of all classes leaves 
Marseilles at p-m., 
having only miles 


6.15 a.m. and reaches Paris at 7 
125 min. allowed for the 99.4 


from Dijon to Laroche, and the first and second-class 


is booked from Macon to Lyons, 44.7 miles, in 53 min., 
or 50.6 miles per hour, and the two-hour booking 
from Dijon to Laroche is retained from this summer, 
but in many cases the easy 74.6 miles from Avignon 
to Marseilles take lh. 50min. to 2h. Through 
Laroche, between 9 p.m. and 8 a.m., there are no 
less than twenty-eight rapides, both up and down, 
while in the twenty-four hours, including directs, 
there are no less than fifty. 

On the Nord the accelerated Paris to London ser- 
vices are maintained, while the winter Swiss services 
are reinstated, with the remarkable booking on the 
up journey of 64 min. for the 59.6 miles from Amiens 
to Etaples, or 55.8 miles per hour. While the luxe 
from Calais is allowed 1 h. 51 min. to Amiens for the 
103.7 miles over a by no means easy road, or 56.1 
miles per hour, both up and down. On the Lille and 
St. Quentin lines the services are unchanged, while 
the Paris-Brussels non-stop trains in both directions 
are continued ; but, of course, the load is light and 
strictly limited owing to the absence of water troughs. 

On the Est the accelerated Nancy-Strasburg trains 
are maintained, Chalons-sur-Marne, 107.49 miles, 
being reached by the fastest train in 1h. 59 min., 
and in @ récent run over this stretch 13 min. were 
gained. The Rheims trains are accelerated from that 
point to Charleville and Sedan, as the permanent way 
is again in order. The Paris-Belfort-Basle trains now 
run to Troyes, 103.7 miles, in 1 h. 58 min., or 52.7 
miles per hour, and up in 1h, 51 min., or 56.1 miles 
per hour; but the Boulogne and Calais-Basle trains 
are again slower timed than the others, though an 
explanation can be found in their loading and in their 
following less hardly timed trains, The 59 miles from 
Chaumont to Troyes are booked at 63 min., or 56.1 
miles per hour. 

On the Alsace-Lorraine system no changes of note 
have taken place, but the London-Ostend-Brussels- 
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FIG. 9-CURVES SHOWING RESULTS OF GOVERNING TESTS OF VOITH 


from the switchboard. The governor head is also, 
as usual, belt driven by a rubber belt. For the geared 
pressure-oil pumps, however, herring-bone gear drive, 
entirely enclosed, has been resorted to because of 
considerations of space and of the desire to obtain the 
highest degree of safety and reliability in operation. 

An automatic cut-off valve permits the pump to 
deliver pressure oil only as long as the pressure in the 
accumulator is below the limit set, about 213 Ib. per 
square inch. 

In the pump oil sump is provided a cooling spiral. 
The accumulator is placed below the floor in a checker- 
plate covered pit on the side of the main duct under- 
neath the governors, in which, also, the oil pipes are 
arranged. The accumulator requires no attention, 
and underneath the floor it does not block the passage- 
way around the turbine or obstruct the view in the 
power station. Fig. 7 shows the turbine seen from 
the generator side with governor and pump erected 
at the works ; and Fig. 8 shows the governor alone. 
Fig. 9 shows governing results obtained at the accept- 
ance test. At these trials the load was applied and 
cut off by means of an oil switch. 








The Winter Train Services in 
France. 


THis winter the French railway companies have 
retained many of their summer trains and put into 
operation certain new and accelerated services. 

The Etat is a summer line to a Jarge extent, but 
the Havre services are maintained at | h. 50 min. for 
Paris to Rouen and ] h. 1] min. on to Havre. On 
the Brest line two trains are booked from Chartres 
to Le Mans in 1 h. 40 min. and one up in 1 h. 36 min., 
76.4 miles. 

On the Paris-Orleans Railway the accelerated 
service of the Sud express is maintained, 20 min. 
being gained to Bordeaux, and the night luze, 


rapide leaves at 9 a.m. to arrive in Paris at 9.30 p.m., 
a later departure by 15 min. and an earlier arrival 
by 30 min. 

The night rapides are much as last year, except 
for starting later and saving the time on the journey ; 
but this year the 5.35 p.m. leaves at 7.5 p.m. and is 
exclusively composed of places de luxe, sleeping 
cars, lits salon, and salon avec draps—as when the 
“Nice Express’ No. 17 started—and gains 45 min. 
on its timing. The through first and second-class 
train from Calais to Ventimiglia is continued, and on 
the up journey starts 50 min. later and arrives in 
London at 5.10 p.m. instead of 7.30 p.m., catching 
the first boat out of Calais. The Calais train de luxe 
starts 5 min. later in spite of a 9 min. earlier arrival 
at P.L.M. station, and arrives at the same time at 
Nice, but the stop at Macon is taken out and the 
great novelty is that both up and down no passenger 
stop is shown at Marseilles, the new war-time direct 
junction line to the Toulon line, which avoids Mar- 
seilles station, being used.* 

The day first and second-class rapides have now no 
booked stop at Macon and run the 122.4 miles from 
Dijon to Lyons Perrache in 2h. 30 min. down and 
2h. 38 min. up. The 7.5 p.m. rapide de luxe and the 
7.30 p.m. Calais-Mediterranée luxe runs from Dijon 
to Lyons-Brotteaux without the passenger stop at 
Macon up and down. This year the Calais-Venti- 
miglia rapide stops at Lyons-Brotteaux and on the 
up run is enabled by this arrangement to pass the 
Narbonne, Cette, Nimes rapide between Lyons- 
Perrache and St. Germain-Mont d'Or. A new train 
starting from Strasburg runs through to Nice, leaving | 
at 12.40 p.m. and reaching the latter point at 10.35, | 
vid Mulhouse, Belfort, Besancon, and Lyons. 

Many of the intermediate timings are better than 
the total time would lead one to suppose. One train 





without change, both up end down, a distance of 213 miles, 
and have no passenger stop between Avignon and Toulon, 
114.9 miles. The byilding of the new Var —— at Nice is | 
complete, and this winter for the first time the big 4-6-2 | 
Pacifics run the whole way from Paris to Nice. 


TURBINE 


Strasburg-Milan trains are accelerated by 1 h. 37 min. 
to Basle and 2h. 40 min. to Milan from London, and 
during the summer a through train from Amsterdam 
to Basle ran over this system. 

The cross-country services are maintained and in 
many cases increased. Lille has now through carriages 
to Ventimiglia vid St. Quentin, Laon, Chaumont, 
and Dijon ; Calais to Basle vid Lille, Laon, Chaumont, 
and Beifort ; while Amsterdam has a through coach 
to Ventimiglia vid Paris-Nord and the P.L.M., and 
the train de luxe from Vienna to Cannes is again 
running three days a week. 

In the cases where no changes are made the ser- 
vices are either excellent or relaying subsequent to 
the war is being carried out, while the train loads are 
heavy, and over such long runs a sufficient margin 
has to be allowed to enable delays to be regained. 








BESSEMER STEBL. 


Dr. H. C. H. CARPENTER gives the following remarkable 
facts about Bessemer converters in a letter published in 
Nature of January 12th :—‘‘ Your reviewer (Nature, 
December 8th, page 831) asks me to give ‘the date of 
construction of the last new Bessemer plant erected in 
Great Britain for steel manufacture.’ I am indebted to 
Mr. Lloyd, the secretary of the Iron and Steel Institute, 
for the information that new plants were erected in Great 
Britain last year (1922). Moreover, I learn that all the 
steel works in the devastated areas in France, which have 
been reconstructed since the war, have installed Bessemer 
converters, and that these are larger than those previously 
in use. Thus far, twenty converters, each of 30 tons 
capacity, have been constructed, and put into operation. 
Finally, may I say that large quantities of steel are now 


| made by a process in which the metal is first refined in 
| Bessemer converters, and afterwards, at still higher 


temperatures, in electric furnaces, which permit the reduc- 
tion of phosphorus and sulphur to very small quantities, 
and the manufacture of high-quality steels ? The Bessemer 
process is still very much alive.” 
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Pneumatic Grain Elevators. 
No, IL.* 
By Professor W. CRAMP, D.Sc., and A. PRIESTLEY, M.Sc. 
(5) Worx or THE PNEUMATIC CONVEYOR. 

As the air passes up the pipe of the conveyor, itf 
pressure and volume change, and each kilogramme o. 
air does a definite amount of work. If the air pump 
of the conveyor were thermo-dynamically perfect the 
amount of work necessary to pump | kilo. of air 
through the system would be exactly equal to the 
total work done by the atmosphere on the contents 
of the pipe. The efficiency of the conveyor depends 
therefore on the fraction of this total work which it is 
possible to turn into useful mechanical work done on 
the grain, and we must now consider what determines 
the value of this fraction. 


(6) Useruz Work Done sy Arm on Gra. 
Let W = increase of energy of grain per second- 


W=L (5 + s) (13) 


Then 


This is the total mechanical work done on the grain 
It should be noticed that the production 


of kinetic energy L 29 


per second. 
cannot as a rule be regarded 


as useful work, since this energy has usually to be 
destroyed again when the grain is brought to rest 
in the receiver, being dissipated in the form of heat. 
Strictly, the only useful form of work done in a 
vertical elevator is the work of lifting the grain, L . Sy. 


i 


(7) Worx or Friction Between Arm AND GRAIN. | 


Let a single grain be allowed to fall freely through the air is a function of (Vy 


still air. From what has been said above, it will 
seen that the retarding force exerted by the air on 
the grain is equal to a. V,*. Hence, if the grain be 
dropped from rest, its velocity will increase until the 
retarding force becomes equal to the weight of the | 
grain w, after which the velocity will remain constant ; | 
so that if V,! represents this final velocity, w = a. V,"*. | 
Supposing this constant state to have been reached, | 
then the work done by gravity as the grain falls 
through a space 68 is— 

w.dS=a. V,i? . é5. 

Now, the kinetic energy of the grain is not altering, | 
and hence the whole of the work of gravity must 
appear as heat generated by friction between the air | 
and grain. 

If 5¢ is the time taken to fall through the space | 
58, then, since V,'. 6¢ = 68, we have work done 
by gravity in a time 6t— 


w.d8= a. V,". dt. 


This work is a function of a, and of the relative 


velocity of air and grain, which in this case is V,'. | 


Now take the case of a vertical elevator, in which the 
velocity of the air is Va, and that of the grain V,. 
The relative velocity of air and grain is now Va V,, 
and by the foregoing reasoning the work of friction 
per grain in a time 6¢ 

a (Va — V,)* dt (14) 


This work is now being done by the air instead of 
by gravity, and must be included in the total work 
done by the air during expansion. 

Since the number of grains passing per second is 


L ‘se 
, we have, if R = 
w 


air per second 


> a 
. 


R=I “(Va — V, dt (15) 


Ae j 
wi 

for air at atmospheric density. 
(8) Oraer Work Done By THE AIR. 


We shall! neglect the work done by the air in lifting 
and accelerating itself, as this has been shown to be 
small. We shall also neglect for the moment the 
work of friction of the air against the pipe, which does 
not become important unless the velocities are high 
and the pipe diameter small. 

The friction of the grain against the pipe will also 
be neglected for the present. As will be seen later, 
it does not assume serious proportions except at high 
velocities. 

Making these assumptions, we have 
Total work done by the atmosphere per second on 
the contents of the pipe 


=W+R (16) 


(9) THe Evrricrency or a Pneumatic ELEVATOR. 
Let E (total) be the ratio of the total energy appear- 


ing in the grain to the pump work done to produee it. 
Then E' (total) 


v?-" * s) 
he Parte! egy b 
“W+R +. WER ei 


Let E (lift) be the ratio of the energy required to | equation (16) the total work done per second is— 


lift the grain to the total pump work. Then E (lift) 


uv WR. 


* No. |. appeared January 11th. 


(18) 


total work of friction done by the | 











Dee V7 
on the grain is W.= L 29 


It will be seen that while E (total) is the mechanical We now select four alternative laws connecting 
efficiency of the vertical pneumatic elevator, E (lift) | z and ¢, and calculate for each the air and grain 
may be described as the useful efficiency, for the | velocities which correspond with maximum efficiencies 
kinetic energy produced in the grain is not generally | for specified lengths, and the values of those effi- 
made use of. Whichever efficiency we consider, it | ciencies. The four cases selected are :— 
is obvious that we should aim at reducing R, the work Case I.—a = x, (t; — t)/t, So that the acceleration 


| under which P, the total work done per second by the 


of friction, as much as possible. 
We may write equation (15) 


R=L S (Seas, 
ds 

Ver 
V, approximates to the con- 
hence in the limit we have 


-dt, 


since | 
and eventually Ve 
stant value ,/w/ya; 


5 : . ‘ 
R=C y. , where C is a constant. So that for any 
uv 


given length of pipe R becomes smaller without limit 
as V, is increased. If we could start with grain in 
which the kinetic energy were already produced for 
us, and had only to consider the efficiency of convey- 
ing that grain, we should choose as high a grain 
velocity as possible—not forgetting, however, that 
in the expression for R we have neglected friction of 
grain and air on the pipe. But as most pneumatic 
conveyors have to produce the kinetic energy in the 
grain as well as to convey the grain, we should find 
that though we had diminished R by choosing a high 
V,, we had at the same time increased W, and we 
know that the total pump power P = W + R. 
There will, in fact, be some intermediate value of V, 
which will make W + R a minimum. 


Maximum THEORETICAL EFFICIENCY FOR A 


VERTICAL ELEVATOR. 
We know that the force exerted upon a grain by 


(10) 





V,). By using a pipe 


starts with a value z, and uniformly decreases to 
0 when ¢ = ¢, 

Case II.—ax = constant. Corresponding with a 
pipe deereasing in diameter from the nozzle upwards, 
the taper being just sufficient to maintain the accelera- 
tion. 

Case III.—a« =.x, (¥ — 2 t/t), representing a modi- 
fication of Case L., in that the taper is so calculated 
that the grain comes to rest at the end of the pipe, 
and all its kinetic energy is used in increasing its 
lift. This case represents the ideal in so far as the 
minimising of power is concerned, but it is a limit 
that is not attainable practically. 

Case I1V.—a = ayt/t,, 80 that the acceleration rises 
uniformly from zero to 2». 


Taking each of these equations in turn and sub- 
stituting the appropriate value in equation (19), 
we can find the values of Vg. V,, which will 
make P/L a minimum for selected valves of 8. The 
process is laborious, but the results are given in 
Table IT. 

The air velocities Vg have been calculated on the 
assumption that the load is so small that the pressure 
of the air does not fall appreciably during its passage 
up the pipe, and that therefore the density and a do 
not change appreciably. In this case, the diameter 
of pipe will be inversely proportional to v Vg. Thus, 
to produce the acceleration of Cases L., IT., and IV., 
the pipe would have to be appropriately tapered, being 
larger in diameter at the bottom than at the top. 
In Case ITI., on the other hand, the pipe diameter 


Tasie LI. 


Grain velocity Vz and aif velocity V_ to give maximum efficiency in a vertical pneumatic elevator, under various conditions 
of aevele ration. 

















w RK r P bk EK Ve V. 
Sy L L L L, (total). (lift). (atmospheric pres.) 
Type of acceleration. , “ 
x = acceleration. H.P. Metres per sec. Metres per sec. 
t time. Metres. Metres. Metres. Metres. per ton Per Per _— - -_ 
per hour cent. cent. Bott. | Mid. Top.  Bott.| Mid. Top. 
Vin. Ven 
Case | » 
0 il 33 34 13 33 26 0 7 10 i4 
x 
— is 23 33 55 4 | 41 32 ” 10 10 17 
1 t .- 
Case I! 9 2 27 39 i4 at 23 0 s 8 6 
x 
fy 18 23 38 62 23 38 29 0 10 s 19 
' t 
x, Case il » ” 0 29 i 22032 0 6 0 w | 13 0 
t 
18 18 28 46 .W7 39 38 0 8 “ to) 16 ” 
~x 
x Case Iv 9 14 33 46 17 29 19 0 10 7 19 
18 25 48 73 -27 34 25 0 - Mi 7 20 
t 


of varying diameter, the air velocity V4 may be made 
to vary from point to point in the pipe, and the 
acceleration and velocity of the grain may be made 
to follow any desired law as the grain passes up the 
pipe. It is therefore important to find the conditions 


pump, will be a minimum, with such types of accelera- 
tion as might oecur in practice. 


Let « = the acceleration of the grain at any point ; 


V, = the final velocity of the grain ; 

t, = the time taken to pass through the pipe 
(seconds) ; 

Ss, = the length of the pipe. 


The work of friction per second between air and 
grain is given by equation: (15) (for air at atmospheric 
density). Now the force of the air on a grain is 
a(Vq — V,)*; and hence in a vertical pipe— 


a (Vz —V,)? = w (= 43 1) 
(Va —_ PF = + (= + 1)\" 
Bah /* f (= + 1) at 


But the expression for the work per secoud done 
s,); so that from 


Hence 


Pe w+eRe L{V! 


“atoms / w an 


at the top would have to be so large that the air 
velocity V_ at that point would be negligible, both 
air and grain being brought practically to rest. 
Inventors have experimented with nearly all these 
pipe forms, and the conclusions given below show 
why their successes have been so meagre. 


Conciusions From Tas_e II. 


The assumptions made in obtaining the results 
of Table LI. should be kept in mind. The conclusions 
to be drawn are : 

(1) "That long pipes are more efficient than short 
ones, though by no means in proportion to the length. 

(2) The work lost in friction between air and grain 


is proportional to septs Henee, a plant will work 


more efficiently with light and bulky material than 
with heavy and compact material. 

(3) The least efficient type of acceleration is that of 
Case IV. 

There is very little difference in efticieney between 
Cases I. and If. As would be expected, there is a 
slight gain in Case ILL, where the grain is delivered 
with no kinetic energy. But as this case could not 
easily be reproduced in any practical plant, the actual 
gain in efficiency of expanding the pipe at the end 
in order to reducé V; (Mitéliéll’s system) is certainty 
small. 388 

(4) In Case I. ‘the acceleration starts witlr some 
definite value and décréaes to 0 at the ‘end of the 
pipe. -An examiriation ‘of the velocity equation (2) 
will show that this approximates to the conditions 
holding in a vertical pipe of constant diameter. We 
shall therefore compare the tests of the experimental 





(19) 


Gaia 


plant to be described below with the theoretical 
i results of Case T., arid it will be seen’ that the agree- 
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ment is fairly close. 


given in the Table under Case I. 


(11) Descrrprion or ExPeRIMENTAL PLANT UsEp IN 
Tests or a VertTicaL Pneumatic ELEVATOR. 


The principal parts of the apparatus used were 
taken from a small commercial plant, and are shown 
diagrammatically in Fig. 2 (ante). The air was drawn 
through the system by a reciprocating air pump driven 
by an electric motor. 
was 9 m. long and 4.8 cm. internal diameter. 
Mercury U-tube gauges were provided to measure 


' From the investigation just 
made, it would appear that there is not much hope 
of increasing the efficiency of a plant above the values 


The vertical pipe to be tested | 


beginning a test the orifice was set to some given 
opening, and the grain flowing from it in a given 
number of seconds was caught in a can and weighed. | the correction for the receiver leakage. 

During the test a small hopper was placed so as to| The calculation of the power involved was based 
catch the grain from the orifice. The nozzle of the | on the assumption of isothermal ex ion, since 
experimental pipe dipped into this hopper and drew | the error introduced thereby is negligibly small. The 
all the grain from it as fast as the grain ran in from | efficiency of the pump was known, but is not included, 
the orifice. The load L during the test was thus | since that is a matter fof the designer quite apart from 
known. The calibration of the orifice was repeated | the rest of the plant. The expression for power con- 
after the test as a check. | sumption is, then, fdér this plant :— 

During the test the grain falling from the receiver 
was returned at once through a chute to the grain | 
| box at the bottom, a continuous circulation of grain | 
being maintained during the test. 


Pitot tube still recorded correctly the velocity of the 
air passing through the vertical pipe, after making 











P» horse-power . (19a) 

Py 

| where Va, = velocity of air at the top of the pipe, in 
metres per second ; 

= pressure of air at the top of the pipe, in 


P = .00322 P, Va, log. 
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centimetres of mercury ; 
= atmospheric pressure, in centimetres of 
mercury. 


Po 


4 and 5 we have embodied the results of 
|the more important tests upon this experimental 
| plant. In Fig. 4 the specific power or power per ton 
|per hour lifted is plotted against the actual air 
| velocity at the top of the 9m. pipe. It will be notod 
| therefrom that an increase of load was accompauied 
by a decrease of specific power. It must be remem- 
bered, however, that these horse-powers include the 
work done in overcoming the air friction and accelera- 
|} tion in the-pipe. The fall of pressure due to air 
| friction and acceleration has already been discussed 
-see Fig. 3 (ante). Assuming that the power consumed 
by air friction and acceleration is the same whatever 
the grain Joad, it will be seen that this power will be a 

| greater proportion of the total power when the grain 
| load is small than when it is large, This might have 


In Figs. 














} 3 


~~ 


accounted for the apparently greater efficiencies at 
high loads shown in Fig. 4. The fall of pressure due 
|to air friction and acceleration has therefore been 
determined for each experiment from Fig. 3, for the 
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2 | —_ 
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| particular value of V« holding in that experiment. 
This fall of pressure added to the pressure p, which 











15 


Fig. 4. 


“Tue Exomeen” 


the vacuum at the positions shown. The grain used 
in the tests was No. 1 Manitoba wheat. 


: w 
For this grain the mean value of a/ was found to 
a 


be 7.35 m. per second for air at atmospheric pressure. 
The grain was adinitted at the nozzle of the pipe 
and passed with the air up the pipe. At the top both 
air and grain passed into the receiver shown in the 
figure. Below the funnel-shaped part of this receiver 
was a revolving drum discharger, driven by a belt 
from a pulley on the pump shaft. A more or less 
air-tight joint was made between the discharger and 


Tests of Vertical Pipe, 9 metres long, 4°8 coms. diam. 
Relation between Horse-power per Ton per Hour and 
Air Velocity V, at Top of Pipe. (Wheat, ¥ -7°35 met.4ec.) 
Air Friction and Acceleration Losses included. 





the receiver by means of a leather flap, kept in con- 





actually obtained at the top of thb pipe, gives the 
pressure p,’, which presumably would have obtained 
had there been no friction and acceleration losses. 
The horse-power per ton per hour was then calculated, 


| using the expression log . 4 , instead of log, e. This 
Pr Pr 


corrected horse-power is shown in Fig. 5. It will be 
seen that the horse-powers for different grain loads 
have now been brought considerably nearer the same 
The measurement of the velocity of the air in the value. They are, however, otill greater for low grain 
vertical pipe was effected by means of a Pitot tube. loads than for high grain loads. It is, of course, 
The Pitot tube could not be placed in any part of the | Tuite possible that owing to the presence of grain 
pipe in which grain was passing, as its action would | in the pipe, the = friction losses have greater va'ues 
have been interfered with by the grain; it was also | than those Gven in Fig. 3, in which case the corrected 
found that tubes placed in the.current of grain | Dorse-powers might all have been reduced to the 
became blocked in a few minutes. The Pitot tube = value en all loads ; but Ney have — aacans of 
was therefore placed in the pipe between the receiver | ns separately the air friction when a ptacor hone 
and the filter, as shown in Fig. 2, and was frequently | Present in the pipe. A more probable explanation 

~ |of the different values of horse-power per ton per 


cleared of dust by being blown through with a bicycle : : rr : 

pump. A disadvantage of having the tube in this rate Ae a te is that the oe of os io 
position was that a correction had to be made for | ; ro ony e os oe merc ~ poe 4 ee won 
the air which leaked into the system through the | ¢ : 1 “ty “4 mt with She. | 12) bed se epee 
receiver, so that special tests were run to measure In ot ar aoa oom nn the A wh ete SENS 
| per ton per hour for various types of acceleration in 


| the pipe, the friction of air and grain against the pipe 
pipe gr 


Seam Sc 








T 
| 


—— 4-4 4 


1 = 077 Tons 
+ 2= 182+ 

3 = "207 . , 
= mgt tot 
| 5= 350) | 


+ + 


~— 4-4 - +— 
” 


— 


$4 


H.P. PER TON PER HOUR 
a] 





per hour per sq. cm. of pipe area 


| being neglected. We had reason to suppose that 
| Case I. represented fairly closely the type of accelera- 
| tion holding in a vertical pipe of constant diameter ; 
| and, further, we showed that the efficiency obtained 
| in Case I. probably cannot be greatly improved upoa 
| by tapering the pipe in any manner. The theoretical 
| powers for Case I. are shown by dotted lines in Figs. 4 
jand 5, and it will be seen that the results of this 
| approximate theoretical case are quite of the same 
|order as the actual results, especially at low velo- 
| cities, when the grain and air friction are presumably 
|small. ‘The minimum horse-power per ton per hour 
| for Case I. for a pipe 9 m. long was found to be . 13, 
| when the air velocity at the top of the pipe was 14 m. 
|per second—see Table Il. A comparison with 
| Figs. 4 and 5 will show that these values correspond 
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Va (METRES PER SEC.) 


Fig.5. Tests of Vertical Pipe, 9 metres long, 4'8 cms. diam 
Relation between Horse-power per Ton per Hour and 
Air Velocity V. at Top of pipe. (Wheat, =7°35 met/sec,) 
Air Friction and Acceleration Losses deducted. 
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tact with the revolving drum by the pressure of the 
atmosphere. The air was drawn out of the receiver 
by the pump, passing on its way through a cloth 
filter to remove dust. 

It was necessary to know the load L (tons per hour) 
passing up the pipe during each test, and this was 
determined as follows :—The stock of grain was con- 
tained in a box placed a little above the level of the 
nozzle of the pipe. In one side of the box, near the 
bottom, an orifice was made, the size of which could 
be adjusted by means of a shutter. With the orifice 
set to any given degree of opening, it was found that 
the weight of grain flowing from the orifice per second 
was fairly constant, so long as the level of the grain 
in the box above the orifice did not vary. Before 





# L | closely with the results of the tests. 








| 
| 
/The Emmet Mercury Vapour Plant. 


In the course of the discussion on Mr. W. J. 
| Kearton’s paper, ‘The Possibilities of Mercury 
|as a Working Substance for Binary Fluid Turbines,” 
this leakage, and the corrections are embodied in the | read before the Institution of Mechanical Engineers 
results. |on November 16th, considerable attention was paid 

During the test it was necessary to vary the air | to the work done in the United States by Mr. W. L. 
velocity in the pipe in any desired manner. Some | R. Emmet, and in particular to the example of that 
variation could be obtained by altering the speed of | gentleman’s mercury vapour plant now in operation 
the motor driving the pump, but a wider range of | at the Hartford Electric Light Company's station 
velocity was required than could be effected by this | at Hartford, Conn., U.S.A. By the courtesy of 
method. An adjustable leak valve was therefore | Mr. W. H. Patchell we were enabled, in our issue 
placed in the pipe near the pump, through which air | of November 23rd, to reproduce certain photographs 
could pass from the atmosphere directly into the pipe. | of that plant which he had brought back from America 
When this valve was closed the air velocity in the | following a recent visit, in the course of which he 
vertical pipe.was the maximum which the pump could had an opportunity of inspecting the Hartford in- 
produce ; when the valve was wide open the velocity | stallation. We have now received from our American 
in the pipe was very small. As this leak valve was | representative some drawings showing the genera! 
placed between the Pitot tube and the pump, the | arrangement and some of the details of the plant, 
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MERCURY VAPOUR PLANT AT HARTFORD, CONN., U.S.A. 


(For description see opposite page.) 
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and we reproduce them herewith in the belief that | in its design. The turbine blading is made of nickel | must be delicate and certain in their action. The 


they will be studied by our readers with considerable 
interest. 

The plant, it may be recalled, consists of an oil- 
fired mereury boiler generating mercury vapour 





steel although a certain number of too] steel blades 
were fitted for the purpose of test. The turbine 
shaft is provided with glands sealed with illuminating 
gas. When it is desired to shut down the plant, 
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PLANS OF GENERATOR AND BOILER ROOM FLOORS. 


at 35]b. pressure and at a temperature of about 
Fah 800 deg. plus 50 deg. superheat 
and of a mercury vapour turbine designed to develop 
sufficient power to drive an alternator of 1800-kilowatt 
capacity. The mercury vapour is exhausted from 
the turbine at a temperature of 432 dey. Fah., and 
condensed in a vacuum of 28}in. The latent 
heat liberated by the condensation is taken up by 
the cooling water flowing through the condenser, 
which water, having been pre-heated in an econo 
converted into steam at 200]b. pressure. 
This steam, after being superheated by 80 deg. to 
100 deg. of added temperature, delivered into 
the ordinary steam supply of the station. 

It will be gathered from the engravings given 
herewith that the mercury boiler plant is situated 
on the lower floor and directly beneath the mercury 
turbine and the generator. The mercury boiler con 
sists of a short cylindrical drum suspended over 
the top of the furnace chamber, the junction being 
made gas-tight by means of a sand seal, which 
permits the bowler to “ breathe.”” Through the 
drum pass vertical flue tubes, which are hexagonal 
in section over their lower portions and circular 
above. The tubes are fixed in the tube plate by 
autogenous welding, a process employed throughout 
to obtain the necessary high degree of gas-tightness 
to the mercury vapour. The liquid mercury, before 
entering the boiler, passes through an economiser 
in the furnace flue. From the mercury storage tank 
it flows by gravity into the heater at A and leaves 
at B for the boiler. From the vapour space surround- 
ing the cylindrical portions of the flue tubes— 
which space provided with baffle plates—the 
mercury vapour escapes by way of the pipe C to 
the turbine on the floor above. The flue gases leaving 
the mereury economiser are led through a steam 
superheater, the inlet of which is at D and the outlet 
at E, and then through a water economiser, the 
inlet of which at F and the outlet at G. The 
gases finally escape by way of the duct H to the 
chimney, and from the outlet E the superheated 
steam is taken to the main steam supply of the 
station. The pipe C is led through the flue space and 
in passing along it the vapour is superheated. 
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On the floor above the mercury vapour passes 
into a horizontal duct furnished with a double 
safety valve and a double governor valve. This 


‘ 


duet leads the vapour into the “steam” chest of 
the turbine. The turbine is of the single-stage 
impulse type, and is housed, partially at least, 
within the condenser-boiler, wherein, as stated, a 
vacuum of 28}in. is preserved. The vapour is con- 
densed against vertical tubes containing the heated 
feed water derived from the water economiser on 
the floor below. The liquefied mercury collects 
in a sump at the foot of the condenser, whence it 
flows by gravity back to the boiler. The steam 
generated in the condenser collects in an overhead 
dome, from which it is led to the superheater in the 
furnace flue. 

The plant several details 


embraces interesting 


illuminating gas is turned into the system to prevent | 


the ingress of air and the oxidation of the mercury 
that would thereby result. In view of the fact that 
a comparatively slight rise of pressure in the mercury 


carries with considerable 


exact details of the construction and action of the 
safety valve on the main supply pipe to the turbine 
are not authoritatively known, but from the drawing 
reproduced herewith, we deduce the following :— 
The valve is duplicated in order to avoid a mishap 
through the failure of any part of it. Either valve, 
when it lifts, permits the discharge of mercury 
vapour from the main supply pipe into a chamber 
J, whence, flowing along the rectangular sectioned 
duct K, it enters the condenser by way of the porta 
L, and is thus led to by-pass the turbine. Each 
valve spindle at its upper end bears against a flexible 
diaphragm, above which, and in line with the valve 
spindle, is a second spindle carrying a piston working 
within a cylinder filled with pressure oi]. The tail 
rod attached to the piston is tubular in form, and 
contains a piston valve in the form of a spindle. 
At M the inlet and outlet for the pressure oil supply 
to the piston-valve chamber are indicated. Move- 
ment of the piston-valve allows of a rise or fall of 
the oil pressure above the main piston, and, there- 
fore, leads to the safety valve closing on its seat 
or rising therefrom. The piston-valve moves auto- 
matically under the action of the linkage shown, 
and a piston inside a vessel N open to the main supply 
pipe interior. 

The action of the governor valve is equally un- 
certain, and again we can only suggest the method 
of working from a close study of the original draw- 
ing. The two valves are of the double-beat type. 
They are disposed on opposite sides of a partition 
completely blocking the section of the main supply 
pipe. To surmount this partition the vapour has 
to pass out through the first valve into a surrounding 
chamber and then through the second valve back 
into the main on the turbine side of the partition. 
The governor is of the centrifugal type, and is situated 
at the far end of the generator shaft. It is inferred 
that it acts upon the governor valves by varying 
the pressure of an oil supply admitted beneath the 
spring-loaded pistons, shown at the foot of the 
governor valve spindles. It would appear that these 
spindles are gas-sealed and that to this end they 


| are surrounded by bellows of the aneroid type in 


| isolated chambers lying immediately above the 
piston loading springs. One of the spindles is, it 
will be noticed, provided with a hand wheel for 
regulating purposes. 


The unusually high temperatures of the working 
substance at the various stages of the cycle through 
which it passes require attention, not only in the 
choice of material 


used for the construction of the 
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SAFETY AND GOVERNOR VALVES 


temperature, and of the fact that under normal 
conditions the plant is working close up to the 
maximum point as regards the temperature that 
the metal exposed to the vapour will withstand, 
it is obvious that the safety valve arrangements 
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| glands of the turbine shaft. 
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ON TURBINE MAIN. 


turbine but elsewhere. Thus, for example, a cooler 
has to be provided for the fluid used for packing the 
Moreover, as already 
stated, the mercury vapour exhausted from the 
turbine, even though the vacuum in the condenser 
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be as high as 28}in., has still the very considerable 
temperature of 432deg. Fah. A vacuum cooler 
has, therefore, to be provided between the condenser 
and the vacuum pump. This device not only 
lowers the temperature to which the vacuum pump 
is exposed, but also condenses any mercury vapour 
drawn over from the condenser, and prevents its 
discharge from the vacuum pump outlet. 

The form given to the mereury boiler is another 
point deserving attention, for it appears to differ 
from that shown in the simple diagram which we 
published in our issue of November 23rd. We 
understand that the Hartford boiler represents the 
fifteenth design which has been constructed and 
tried. Some of the earlier patterns were of the 
mercury-tube type, and others, like the Hartford 
example, of the fire-tube type. The chief problems 
to be solved were the construction of a boiler that | 
would not require the use of a prohibitive amount | 
of mercury, that would not overheat, and that would | 
be free from injurious expansion strains. In the 
Hartford design the circular upper ends of the fire 
tubes are expanded and welded into a circular tube 
plate. The lower hexagonal ends are welded directly 
together without a tube plate. The abutting hexa- 
gonal faces are not, however, quite flat but slightly 
curved, with the result that mercury is able to find 
its way between them. In the section of the boiler 
given herewith a ‘‘ down tube” closed at the foot 
and open at the top is interposed between and welded 
up with the hexagonal portions of the fire tubes. 
Similar down tubes are interposed in every third 
row parailel with the section shown, each such row 
being separated by two rows containing an un- 
broken series of hexagonal fire tubes. This arrange- 
ment results from the assembly of the tubes in groups 
of seven, namely, six fire tubes arranged hexagonally 
round one down tube. 

The Hartford plant holds about 32,000lb. of 
mercury, and is designed to evaporate 230,000 Ib. 
per hour, so that each pound of mercury is turned 
into vapour nearly eight times an hour. It is 
expected that, as a result of reducing the size of the 
mercury spaces in the mercury boiler and the mercury 
economiser, the quantity of mercury required in a 
fresh design could be reduced by nearly 50 per cent. 
It appears that the Hartford boiler suffers from the 
defect of being inaccessible for cleaning purposes, 
and that a new design is now being produced in 
which this trouble will be overcome by adopting 
the mercury-tube instead of the fire-tube principle, 
and by the employment of headers, which, when 
it is desired to clean the tubes, will be cut open and 
then re-welded. 

It will be noted that the Hartford plant uses a | 
forced draught fan at the furnace chamber, and an 
induced draught fan at the base of the chimney. 

The mercury condenser is in some respects con- 
structed in a manner similar to the mercury boiler. The 
tubes are expanded and welded into the lower plate of 
the steam dome, but are closed and welded at the lower 
end without a tube plate in order that they may have 
perfect freedom to expand. A relief diaphragm 
is provided in a duct leading from the foot of the 
condenser. This device is intended to blow out 
should the pressure in the condenser rise seriously — 
as, for example, by the bursting of one of the water 
boiler tubes—-and permit the vapour to escape into 
the flue rather than into the power-house, 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


POWDERED FUEL. 


Sir,-With reference to my paper, “ Pulverised Fuel and 
Efficient Steam Generation,” I note that the statement con- 
tinues to be industriously circulated that in this paper I have 
compared the regular running figures of Dalmarnock Station, 
Glasgow (mechanical stoking) with the short test figures only 
of the Lakeside Station, Milwaukee (pulverised coal). As 
this is the grossest possible mis-statement, I should be grateful 
if you would allow me the use of your correspondence columns 
to contradict it most emphatically, and to ask everyone inter- 
ested to read the paper for themselves. 

The very fact that complete and continuous records for 
month after month, including, of course, all stand-by, banking 
and blow-down losses have been taken with the Lopulco pul- 
verised fuel plant at Lakeside, is the reason why the paper has 
been written, and the matter is explained very clearly in the 
paper itself, as, for example, as follows :—Page 18, column I, 
commencing line 22 from the top. “As regards the figures 
obtained with pulverised fuel at Lakeside the net results are 
85-86 per cent. actual working efficiency month in and month 
out. . .. These figures are based in the first place on ainost elabo- 
rate series of special tests carried out under actual running con- 
ditions, probably unsurpassed in the world for care and accuracy 
and for the time and trouble taken. Secondly, they are the 
results of continual weekly records taken as part of the routine 
of the station control. . . . In May and June, 1923, the weekly 
figures averaged 86-87 per cent.” 

It is, of course, the figures for continuous running that matter, 
but I have also included the results of a number of days’ tests at 
Lakeside. On one occasion—page 18, column 2 of the paper— 
89.1 per cent. efficiency was obtained, whilst on page 20— 
Table 8—I have given very elaborate figures for five tests 
varying from 19.92—42.33 hours duration, in which the efficien- 
cies varied from 84.6-89.1 per cent, efficiency. During the last 





few days [| learn 91.3 per cent, has heen obtained on one test. 


Accordingly, therefore, in the comparison I have assumed | power-house boilers in view of the above advantages, the 


86 per cent. for pulverised coal, the continuous figures, since 
in the more recent stations the guarantee figures alone are as 
high as 88 per cent. 

As regards Dalmarnock, I give on page 16 the Dalmarnock 


figures for 52 consecutive weeks—1922-1923—showing 76.6 | 


per cent. boiler plant efficiency, whilst as regards day’s trials, I 
give on page 15 of the paper the results of a typical short test 
—one day, September 2Ist, 1923—the efficiency figures being 
78.4 per cent., and on page 17, the results of two very short 
snap tests of 6 hours and 3 hours, giving 81.92 per cent. and 
83.56 per cent. efficiency respectively. 

In order, however, to give every possible advantage 


to 


mechanical stoking, I have assumed Dalmarnock might be run | 


at 81} per cent., although there is not a mechanical stoker 


| 
| 


relative small volume of flue gases and the absence of amoke. 
Lronarp Harvey. 


London, 8.W, 1, January 10th. 


BOMBAY WATER SUPPLY. 

Srr,—The extensions of the Tansa water supply detailed 
in the last and in the preceding numbers of Taz Enctveer, 
aptly illustrate the immense cost of the wasteful use of water. 
When I was chief engineer to the Bombay Waterworks, the 
total supply amounted to about 31 million gallons a day, to 
which Tulsi Lake contributed 4, Vehar Lake 7, and Tansa 
20 million gallons a day. This yielded about 30 gallons a head 


station on earth that has ever run continuously at this figure. | of the then population ; as the bulk of these were of the Kuli 
I would ask, as already stated, those interested therefore to read | class, who, as I have found by experiment, do not require more 


the paper themselves, and I can assure a number of people that 
the progress of pulverised fuel is not going to be delayed by 
misrepresentations of this character. 


January 12th. Davip Brown tie. 


Str,—The controversy that has arisen out of Mr. David 
Brownlie’s paper on “* Pulverised Fuel and Efficient Steam 
Generation,” seems to be degenerating into a mass of special 
pleading. It is so easy to distort facts and figures to give 
colour to any view that justice demands scrupulous care in 
presenting technical data, especially in the form of curves 
and graphs, most of which are smoothed out to an unnecessary 
extent. As an example, I find that the curve accompanying 
Mr. Napier’s letter to you in the issue of January 4th is in- 
accurate. The conclusion drawn from it is worthless. I enclose 
a graph showing the Dalmarnock ‘‘ Parson curve” drawn 
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through shaded areas in which the plotted data fall, and the 
corresponding Lakeside ‘‘ Parson curve’ drawn through 
three points and between two others. These curves have a 


than 5 or 6 gallons a head for their actual wants, this ought 
to have proved an ample supply. Without proper supervision 
on the part of the owners of the chawls, or common lodging 


| houses in which they live, this class never close a tap or repair 
| it if it is broken, so that under favourable circumstances as 
| regards supply, they frequently waste ten to twenty times 


| the above amount. 


There were, consequently, constant com 
plaints of lack of pressure, on which I was frequently called 
on to report, and had to point out, ad nauseum, that adequate 
pressure and unchecked waste could not co-exist. That any 
addition to the supply, while it might improve matters for a 
season, would soon be again overtaken by the waste. 

The members of the Town Council were all, or nearly all, 


| interested in house property, and refused to admit the existence 


of waste on it, but prefefred to attribute it to leakage from the 
mains, and resolutely refused to accede to my proposals to intro- 
duce a meter system, which would have been peculiarly well 
suited to the large units into which house property is divided 
in Bombay. My reason for wishing to adopt it being usually 
attributed to the generous commissions which makers of meters, 
and all other appliances, are popularly supposed in the East 


| to pay officials who recommend their purchase. 


Since I left Bombay, nearly nineteen years ago, the supply 
from Tansa has been doubled, and evidently the waste has 
again outstripped the increase, as it has been found necessary 
again to augment the supply from Tansa, at very heavy cost, 
till a total consumption from all sources of about 100 gallons 
a day will soon be reached. 

I think that I can safely predict that waste will soon again 
forge ahead, pressures will fall, and the Corporation will be 
compelled, whether they like it or not, to have recourse to meters 
in order to prevent waste. 


Ealing, W. 5, January 14th. A. Farauie Braver 


MENAI SUSPENSION BRIDGE. 


Str,—Investigations carried out by engineers on behalf of 
the Ministry of Transport, as would be expected, have resulted 


| in the old Menai Suspension Bridge—the building of which was 


commenced by Telford in 1820 and finished in 1825—being 
found inadequate for the needs of the present day. It is, I 
believe, proposed to reinforce the present suspended span by 
means of a concrete arch so that the bridge will no longer be 
one of the suspension type; and, further, if this project is 
carried out, the bridge can no longer be looked upon as a 
monument of Telford’s engineering skill, as its individuality 
will be, in my opinion, entirely spoilt. It is to this consideration, 
Sir, that I would ask your attention. I, for one, consider the 
proposed modification to this ancient and memorable monument 
to the genius of one of our most eminent civil engineers, Thomas 


| Telford, little short of an act of sacrilege, and humbly protest at 
| such a course being taken. 


common origin and show that Mr. Brownlie’s data is as accurate | 


as that from the Dalmarnock station. The dotted rectangle 
in the left-hand corner shows the scale of Mr. Napier’s graph. 
Acton, W. 3, January 14th. Norman Swinpin. 


Srr,—I have read with great interest the discussion in our 


Menai Bridge is, I think, one of the first—if not actually the 
first—suspension bridge of such proportions to be erected in 
the world, and as such, and in the memory of Telford, should be 
allowed to remain as it is in its present form. It is, I think, well 
able to take care of ordinary light traffic, and for modern re- 
quirements why not build an entirely new structure in proximity 
to the existing bridge ? I do not think that there would be any 
great difficulty in adopting this course which, in my opinion, 
should be taken, and I cannot but think that the engineers 


| of this country and many others interested in the preservation 
| of national antiquities will think in this way when their attention 


Technical Press which has followed the reading of Mr. Brownlie’s 


paper. 
It is surely not in dispute that pulverised fuel as a means 


of firing power-house boilers has been rendered a success in 
America and elsewhere, and that all grades of coal can be 
applied with many advantages in this manner. 

It also appears to me to be not so much a question of com- 
parison between the efficiency of firing with mechanical stokers 
and that of pulverised fuel firing, for this figure at normal full 
load rating of boilers is in either case approximately equal. 

What is of outstanding advantage in pulverised fuel firing 


is the collective result of boilers standing by with fire chambers | 


closed and no banked fires—a real economy in itself with little 
or no loss of steam pressure ; the facility afforded to use small 
coal of equivalent heat value to larger lump coal ; the flexibility 
of a pulverised fuel fired boiler to take normal load or forced 
overload to a very high figure. 

The latter advantage makes it possible to curtail expenditure 
on boiler plant by at least half the amount required for stoker- 
fired boilers, with consequent reduction in capital charges for 
current generated. 

These collective advantages must carry weight when the 
capital and operating costs of a power plant are under considera- 
tion, and they appear to have been lost sight of in the discus- 
sion which has taken place relative to efficiencies with mecha- 
nical stokers and pulverised coal-fired boilers, and to the one 
“system” of pulverised coal-firing mentioned. 

Pulverised fuel firing has advanced for all approved applica- 
tions beyond any one so-called “system,” which is entirely 
a misnomer. There are but few, if any, patents of exceptional 
value. It is now a broad art in the development of which a 
very wide choice of plant has become available, and it is only 
a matter of accepting the proved results of both plant items 
and of the recognised effective applications of pulverised fuel 
to see whether this method of using solid fuel outbids any other 
method for any one particular purpose. 

The use of fuel in pulverised form has added another efficient 
means of applying coal to best advantage under prescribed 
and suitable conditions. One such purpose which” has won 


for itself undoubted syecess is that of its application to large | 


is drawn to the subject. I hardly think that engineers and the 
public generally fully appreciate what is contemplated, and 
when they do I imagine the opinions I have expressed will find 
other and stronger support. 

In conclusion, may I express the hope that you will help by 
all means in your power to assist in preserving this memorable 
example of British engineering skill. Telford's model as 
exemplified in the Menai Bridge has proved to be the prototype 
of those wonderful bridges by Brunel over the Severn at 


| Clifton, and by Roebling in the United States, of which, that 


spanning the East River between New York and Brooklyn is 

the most notable, and should, therefore, most certainly be 

preserved. E. Cecen. Pouityry. 
Llandudno, January 15th. 





Obituary. 


ARTHUR JOHN HOBSON. 
Tue news of the death of Mr. Arthur John Hobson at 


| Hong Kong on January 12th will be received with great 





t by his many friends in the Admiralty Service and 
the Navy. Mr. Hobson entered Portsmouth Dockyard as 
an apprentice in 1882, and although he did not succeed 
in entering the Royal Naval College, Greenwich, he made 
good progress, and very quickly rose, through the ranks 
of draughtsman and foreman, to be an assistant con- 
structor in 1901, After some service in Devonport and 
Sheerness Dockyards, and as overseer of H.M.S. Cobra, 
he was called to the Admiralty, where he remained until 
November, 1922. During this period he contributed mater- 
ially to the development of the modern destroyer and the 
light cruiser. He had a responsible share in the production 
of over 300 of these vessels, aggregating at least 450,000 
tons displacement and 5,000,000 horse-power. 

Mr. Hobson was made constructor in 1912 and acting 
chief constructor in 1917, and accepted an appointment 
as acting chief constructor at Hong Kong in November, 
1922. 
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Railway Matters. 


PULVERISED coal is being adopted on some of the 


locomotives of the Japanese railways. 


EXPERIMENTS on the use of pulverised coal for loco- 
motive firing are being made by the Railway Commis- 
sioners of Australia. 

Ir is pro to electrify the sidings of the South 
Manchuria Railway at.the Dairen wharves. The scheme 
involves 45 miles of track. 

Tue cost of living index figure having risen from 69, 
when the adjustment was made last July, to 77, and, there- 
fore, by more than 5 points, the railwaymen are receiving 
Is. per week more from January Ist. 


Ir is elaimed—but we fail to see the point—that were 
the railways in the Irish Free State a into one, 
Belfast would be placed in a position of advantage over 
Dublin. This, at least, was the view expressed recently 
at the Dublin Ports and Docks Board. The same meeti 
drew attention to the proposed service between Holyhead 
and Belfast, which it was thought would divert a consider- 
able amount of caftle traffic from Dublin. 


A COLLISION occurred at King’s Cross Station—London 
and North-Eastern Railway—on the Ist inst., which, 
it is ofticially stated, was a consequence of the red glass 
in @ signal having been broken by a carriage door, with 
the result that the light ap white. White lights 
are never now used on railways for all-right signals, 
and it was not the white light but the absence of a red 
that caused the accident. The signal, signal, by the way, must 
have been within the structttre gauge to be caught by a 
carriage door. 

THE de-control of British railways was preceded by the 

tailways Act, 1921, in which was authority to pay them 
sixty million pounds in settlement of all claims they had 
on the Government. The control of the United States 
railways ceased on March Ist, 1920, and their releasing 
\ct provided for the setting up of an authority to 
investigate, decide and settle their claims. This work 
has just been completed-—nearly four years after the end 
of control—and has necessitated the payment of 1696 
million dollars. 

It is reported that the directors of the London, Midland 
and Scottish Railway Company have decided to reopen 
the Buckie-Keith Railway as soon as possible. This 
decision, which has given widespread satisfaction, has 
been urged now for several years. The line is 13 miles 
long, and was lifted during the war and relaid in the 
Highlands for naval service. There will be a good deal of 
repair work necessary to embankments and bridges before 
the railway can be re-opened, in addition to the relaying of 
the rails, and this should provide work for the unemployed 
in the district. The re-opening of this line is expected 
greatly to stimulate trade in the immediate neighbour- 
hood. 

Tae Commission of Swedish and Norwegian experts 
which has been engaged in the study of the question 
of a new railway connecting Sweden and Norway has 
presented its report, in the course of which it 
that such a line is desirable, especially from the Norwegian 
point of view. The Commission considered two alternative 
proposals, 
was divided. The new railway will shorten the journey 
from Gothenburg to Christiania by from 24 km. to 28 km. 
The cost of the railway will be higher for Sweden than for 
Norway and the advantages less, but the Commission is 
unanimously of the opinion that the interests of inter- 
national commanications must take precedence of all others. 


Tae value of some of the blessings we enjoy has often 
to be brought home by their being taken away from us. 
\ delay to a train on the Underground causes congestion 
on the platforms and crowding in the trains when they 
resume running. 
superior is the train service of to-day than when, for 
instance, steam trains ran on the Metropolitan and 
Metropolitan District. A very annoying dislocation 
of the automatic signalling on the Metropolitan Railway 
on Thursday of last week was useful in showing how 
greatly superior are the transit facilities with antomatic 
signals every few 


| 
states | 


between which the opinion of the members | 


| creased last year 
Passengers thus may learn how much | 


zinc 
hundred yards to the arrangements | 


under which only one train at a time was practicable | 


between the stations. 


Tse working of facing points by power permits them, 
under the Ministry of Transport Requirements as to New 
Railways, to be, like trailing points, any distance from 
the signal-box. Herein lies the opportunity for many 
economies. Power plants are, however, expensive. 
What is now being done is to operate the facing points 
alone by power, using low-voltage point machines. This 
was, for instance, done at Ashington, as described in 
Tue Enorneer of May 19th, 1922, and at Quainton-road 

our issue of September Ist, 1922. Now, low-voltage 
machines have been put down at three places on the 
Great Western where facing points are 1920ft., 1700ft. 
and 1200ft. respectively from the signal-box, and in each 
case a signal-box was dispensed with. The fact that 
until February, 1900, the limit allowed for facing points 
by the Board of Trade was 600ft. shows what perfection 
has been reached in signalling. 


Tue railway between Thies and Kayes, unking up 
Dakar, in Senegal, with the fertile hinterland of the Niger, 
was recently opened by M. Carde, Governor-General 
of French Western Africa, and M. Touzet, Chef du Cabinet 
of M. Sarraut, Minister of Colonies. This new section 
of line is 414 miles long, and it joins the section from Kayes 
to Bamako and Koulikorom, on the Niger, which is 390 
miles long, thus providing Western Africa with an almost 
straight line of rail 800 miles long, not including the two 
branches from Thies to Dakar and St. Louis respectively. 
The gauge is 1 m., and the ballasting is sufficiently heavy 
to permit of a speed of 45 miles an hour. A bridge over 
250 yards long spans the Falame River below Kayes. 
Before the construction of the new line, communication 
between the coast and the interior was largely by the 
Senegal River; but that was a circuitous route, as well 
as being uncertain owing to rapids. It is hoped that 





Notes and Memoranda. 


Tue Nugget reports that the mines of the Sudbury, 
Canada, district are now producing nickel and copper to 
the value of about 25,000,000 dollars a year. 


EXPERIMENTS on Natal coal carried out in South Africa 
by Mr. P. N. Lategan show yields of coke varying from 
14.8 owt. to 16.6 cwt. per ton of coal; 10.3 to 15.7 
gallons of tar; 11.5 to 22.4 gallons of ammonia liquor ; 
and 1980 to 2930 cubic feet of gas. 


Estimates of the amount of available water power in 
New Zealand show a total of 4,076,700 horse-power, of 
which 759,700 horse-power is in North and 4,317,000 in 
South Island. In the distribution of power resources, 
South Island is in an advantageous position, as the bulk 
of its potential supply is found near the deep-water 
sounds of the west coast, where there are many sites suit- 


able for electro -chemical and electro - ical 
industries. 
Tr is rted from America that compressed fibre has 


successfully as a material for the pistons of 
internal combustion engines. The fibre, which is said to 
be somewhat like Bakelite, is heated and moulded between 
dies, and a flat disc-head of a hard stone-like material is 
incorporated. This insulates the piston from the injurious 
effects of heat. It is stated that pistons of this type have 
successfully withstood road tests aggregating 10,000 miles 
without trouble. 


Tue data obtained in recent research work by the 
American Bureau of Mines show that the analysis of the 
gases dissolved in underground waters may be used by 
the prospector or geologist as an additional aid in dis- 
covering new oil or gas fields. The hydrocarbons present 
in the water serve to indicate whether oil or gas sands 
exist in the region through which the waters have 
A portable field apparatus has been developed by the 
Bureau, which can be used for removing and analysing 
the gases dissolved in the waters. 


In reading a paper on “ Water-cooled Aero-engines,” 
before the Institution of Automobile Engineers, Mr. A. J. 
Rowledge said it could be claimed that all the great per- 
formances in the air had been accomplished by machines 
fitted with water-cooled engines. Furthermore, one might 
expect that it would always be possible to build a faster 
machine with a water-cooled engine than with an air- 
cooled one. On a weight basis, the water-cooled engine 
was almost as good as the air-cooled, while on a power and 
reliability basis it scored over the air-cooled engine. 


Discussine the use of liquid oxygen as an explosive for 
the gold mines of the Rand, Mr. T. G. Colquhoun said that 
it would hardly be applicable in the stopes, where perhaps 
fifty to sixty shots are fired in each stope, unless the system 
of blasting is altered, but that it could be used in the 
development drives, winzes and raises. With regard to 
the time required for charging, it is, says Mr. Colquhoun, 





Txe trunk telephone line between Bombay and Delhi 
has been completed. 


Tue traffic through the Panama Canal during the 
year 1922-1923 amounted to 18,605,786 tons. 


A NEw factory for the manufacture of bolts and rivets 
me ally - at Richmond, Victoria. The works will 
cman t 200 hands. 


Some promising deposits of silver-lead ores are said 
to have been discovered in the north-eastern part of 
Australia, from 70 to 80 miles from the coast. 


It is proposed that the Engineering Conference which 
is to be held in Brisbane, Australia, this year, should 
take place between Tuesday, March 4th, and Friday, 
March 7th inclusive. 


A Porr.Lanp cement factory is being built at Popeum, 
some 70 miles east of Vancouver, at a cost of about 
half a million dollars. A local deposit of high-grade 
marl is to be used as raw material. 


Some Welsh colliery owners have arranged to put up a 
coal breaki mt in Montreal for crushing anthracite 
to sizes sui! for the Canadian trade. It is suggested 
that the minimum output will be 100,000 tons a year. 


Tue scheme of the Corporation of Calcutta for the 
extension of the Pulta Water Works, which was sanctioned 
last May and wi will involve the expenditure of Rs. 8,46,300, 
has been extended to include six further filters and 
larger settling tank. 


Tue extensive scheme for water storage which has 
been embarked upon by the Victorian State Rivers and 
Water Supply Commission, will necessitate the expendi 
ture of somewhere about one and three-quarters of a 
million sterling during the year. 

Wuewn the electrification of the Newcastle, New South 
Wales, tramway system has been completed, the capital 
expenditure involved will amount to about £1,000,000, 
but the change from steam traction will probably result 
in a reduction of working costs by 50 per cent. 

An extensive scheme of road-bridge building has been 
embarked upon by the Birmingham Corporation, with 
the idea of increasing the capacity of some of the principal 
roads. The new Salford Bridge alone, work on which 
is to be started immediately, will cost approximately 
£100,000. 

Stxce the Wallaroo and Moonta mines have been 
closed down, the Mount Lyell and Mount Morgan mines 
are, says the Industrial Australian, the only active pro- 
perties from which copper is being won on a large scale 
in Australia. The high cost of labour and supplies is put 
down as the cause of this stagnation. 


It is reported by the National Federation of Iron and 





| quite an easy matter for the miner and his assistant to | 
charge eight holes in ten or eleven minutes, and, if fired 
with electric fuses, would be well within the period of 


maximum efficiency of the explosive. 


WRITING to the Daily Telegraph on the subject of lead 
poisoning, caused by the use of white lead for painting, 
Dr. W. R. Douglas Shaw says that the consumption of 
| white lead in this country is about 50,000 tons per annum. 
The production of zinc oxide has, however, increased con- 
siderably. It is now stated to be over 16,000 tons per 
annum, and one English company which has recently 
installed works in Wales, and acquired land for further 
works, estimates that it could ultimately produce more 
than twice enough zinc oxide to offset the decreased pro- 
duction of lead if the Geneva Convention is ratified. 





Leap and zinc production in the United States in: 
the letter by approximately one-third 

compared with the 1922 output. Figures made public 
on January 2nd placed the total mine production of 
all kinds of lead in 1923 at 534,000 short tons, as compared 
with 476,849 in 1922. The refining output from domestic 
ores totalled about 550,000 short tons, as compared 
with the 468,746 in tho preceding year. The recoverable 
content of the ores, which amounted to 472,184 
tons in 1922, reached 623,000 tons last year, while the 
output of primary metallic zinc from domestic ores in 
1923 totalled 485,000 tons, as compared with 354,277 in 
1922. 

AccoRDING to Mr. G. 8. Hume, of the Geological Survey 
of Canada, the oil well at Wainwright will perhaps lead to 
further exploration along the terrace structure. The oil 
at Wainwright is of a heavy quality, analysis showing it 
to contain but 2} per cent. of light spirit. While further 
favourable structures for accumulation of oil probably 
exist in this area, they will necessarily be of limited extent, 
and only the wells drilled on such structures can hope for 
success. In other words, the producing wells in this, as 
in other areas, are localised. ing to the heavy mantle 
of drift which covers the rocks over large areas in this 
district, structures are not easily studied, so that it seems 
probable much test drilling will be necessary before the 


producing areas can be determined. 

ALUMINIUM paint is easier to apply and cheaper than 
aluminium leat, though the latter is preferred, accord- 
ing to the Structural Engineer, for the highest grade 
of decorative work, because it has more body. If the 
leaf is used, it can often be improved by being lacquered 
and polished, which is not required with well-mixed 
powder paint. It would appear that there is nothing to 
show superiority in the 300 mesh powder over that sifted 
on the 200 mesh, so far as covering power and brilliance 
are concerned, but if the paint is to be applied by means 
of a spraying apparatus, then the finer powder is to be 
chosen in preference, as less likely to clog. Polished and 
unpolished metal yields equal brilliance in finish. There 
is some evidence that the stearic acid present in the 
polishing medium improves the durability of the paint, 
but probably not to a sufficient degree to compensate 
for the enhanced price. As regards mediums, raw linseed 
oil gave excellent results both for covering properties 
and durability. The drawback to its use is the very 





the new railway will enable the cultivation of cotton to 
be more actively pursued jn the French Sudan, 


slow drying process, the powder acting as a retarding 


Steel Manufacturers that the production of pig iron in 
December amounted to 626,900° tons, compared with 
598,200 tons in November and 533,700 tons in December, 
1922. The number of furnaces in blast at the end of 


| December was 204, an increase of five during the month. 


The production included 201,600 tons of hematite, 205,800 
tons of basic, 153,100 tons of foundry and 33,700 tons of 
forge pig iron. The output of steel ingots and castings 


| fell, owing to the Christmas holidays, from 749,500 tons 


in November to 653,300 tons in December. 


We understand, says Indian Engineering, that the 
report of the Director of Public Works, Ceylon, on the 
hydro-electric scheme, is before Government and will 
shortly be issued as a sessional paper. The report em 
bodies a careful survey of the power that is available 
in different parts of the island, the chief locality being 
Aberdeen and Laxa Falls. The cost of the scheme 
as now modified will be from ten and three-quarter 
million rupees to thirty million rupees at various stages. 
The work will be undertaken in stages. The first part, 
when complete, will deliver power to Colombo and dis- 
tribute it from the city to the suburbs at reasonable 
distances from the heart of the city. Once the demand 
is known further extension will be undertaken and more 
power harnessed. 

Wart is claimed to be the largest generating unit in 
the world was, says our contemporary, Canadian Hngi- 
neering, put to work in the h: -electric central station 
of the Ni Falls Power apany at Niagara Falls, 
N.Y., on Enter 18th. Last summer the company 
completed construction of a power tunnel one mile long 
and 33ft. in diameter, which feeds from the upper river 
to a basin, which in turn feeds water into three new pen- 
stocks, each 25ft. in diameter, and a steel and concrete 
line. The tunnel pierces the sides of the cliff on the 
American side at an angle of 45 deg. to the foot of the 
bank, and there connects with three new generating 
units which are being installed as an addition to the 
Niagara Power Company's power-house. Each unit 
is to be 70,000 horse-power, so that the three together 
will constitute an additional development of over 200,000 
horse-power. The unit which has been placed in opera 
tion is the first of three to be completed. The other 
two are now being built. 


Tue Canadian Government has under consideration 
a project, submitted by Sir Adam Beck, Chairman of 
the Ontario Hydro-electric Power Commission, for the 
d and control of the water power of the St. 
Lawrence River. The p involves the construction, 
with the co-operation of the United States, of a dam 
control works and development plant, at Morrisburg, 
Ont., at a cost of from 75,000,000 to 80,000,000 dollars. 
The installation would produce some 350,000 horse- 

for Ontario and a like amount for the State of New 
ork. It is suggested that approximately 15,000,000 
dollars, of the total of 40,000,000 dollars, which would 
be Ontario's share of the cost, should be borne by the 
Federal Government in compensation for the provision 
of water control facilities by the province. lt is proposed 
to connect this system by a high-voltage transmission 
line with the Niagara Falls system, so that power trans- 
mitted to Toronto can release a large amount of Niagara 
power for the use of other municipalities in Western 





agent, 


Ontario. 
































GavoOd AWAD ALVId~ TAALS LIOA~ 0b}? “Old ROILVUadO BOA SCIONZIOS ONIMOHS SHIOGAD HOLIMS- TIO 40 INOUI—* ‘O14 








18, 1924 


JAN. 

















@avod IOMiINOD BAdaaA 40 LNOUA—-< ‘DIA 








©NGINEER 


THE 











(pL ebpd 208 womdisovep 40.7) 
SHAANIONA ‘NVHONINUIA “NOLLIM ‘C&LINIT ANVdNOO OTHLOUT TVYANAY AHL 


AVMTIVU NVLITOZOULANK-NOILVLIS UWAMOd NAGCSVGON AHL LV UVAVYVHILINS MAN 


70 


















Jan. 18, 1924 


THE ENGINEER 





71 








AGENTS ABROAD FOR THE SALE OF 


Che Engineer 


BUENOS AIRES.—Mrrogett’s Boox Srors, 576, Cage 
ie oe 4npd Watssn, Limited, Shanghai Hong 


HGYPT.—Catno Express Acrncy, near Shepheard’s Hotel, 


FRANCE.—Boyveau anp CHEvVILLET, Rue de la Banque, Paris. 
CHAPELOT anp Cix., 136, Bid. St. Germain, Paris. 
BELGIUM.—W. H. Suurrs anp Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph Il., Ostend. 

INDIA.—A. L. Compnipox anp Oo., Bombay ; THACKER AND 

Co., Limited, Bombay ; THACKER, SrInk anv Co., 
Caleutta, 

ITALY.--MaGiion! anp Sranu, 307, Corso, Rome; Fratreisa 
Treves, Corso Umbarto 1, 174, Rome; Frater 
Bocca, Rome; Unarico Horrti, Milan. 

JAPAN.—Manrvuzen Co., Tokyo and Yokohama. 

AFRICA.-—Wm. Dawson anp Sons, Limited, 7, Sea-street 

(Box 49), Capetown. 

Jura anp Co., Johannesburg, East London, and 

Grahamstown. 

AUSTRALIA.—Gorpon anp Gores, 
Sydney, Brisbane and Perth, &c. 

MELVILLSZ AND Muien, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wma., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpown anp Gorcu, Limited, 132, Bay-street, Toronto. 
MonrTREAL News Co., 386-388, St, James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wuayartna anp Co., Colombo. 

JAMAICA,—EpvucationaL Supr.y Co., Kingston. 

NEW ZEALAND.—Gorpown anp Gorton, Limited, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Witson Craroe anp Co., Napier. 

a, oe EMENTS.—KELLY AND Limited, 


Cc, 


Limited, Melbourne, 


Watsu, 


U NITED. "STATES OF AMERICA.—INTERNATIONAL 
Co., 83 and 85, Duane-street, New York; Scpscrip- 
TION News Co., Chicago. 





Agents Abroad for Advertisements. 
UNITED STATES OF AMERICA.—Britisu anp CoLontaL 

Press, Inc., 736, The Knickerbocker Building, 152, 

West 42nd-street, New York City. 
FRANCE.—Acgrnce Vox, 7, Rue de Suréne, Paris (VILle). 
BELGIUM.—-W. H. Surru anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 





SUBSCRIPTIONS. 


Tae ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from this office. 

Halt-yearly ‘including index number) .. £1 12s. 6d 
Yearly (including two index numbers)... £3 5s. Od. 


Lf credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Destien Gutowtptions will be received at the rates given below. Foreign | 
subscri paying in advance at these rates will receive THE 
a weekly and post free. Subscriptions sent by Post Office 
Order must be made payable to THE ENGINEER and accompanied 
by letter of advice to the Publisher. 


Taw Parser Copies. THICK Parer Corres. 

Half- peat. -. £1 lls, 64. Half-yearly . . £1 138. 9d. 
Yearly. . £3 Ba. Od early . ° £3 7s. 6d. 
(The difference to cover extra postage.) 


Canadian Subscriptions — 
Thin paper edition .. 


Thick paper edition. . 


£2 188. 6d. per annum. 
£3 3a. Od. 


*,* Reape Cases, to hold two copies of Tar Exnotnren, cloth | 


sides and leather backs, can now be 
be. 3d. poat free. 


supplied at 4s. 9d. each, 


ADVERTISEMENTS, 


News | 








Contents. 
TARE ENGINeRR, January 18th, 1924. PAGE 
A SEVEN-DAY JOURNAL .... .- «+++. . 
THE TURBINE: AT RAANAASFOSS POWER STATION, NORWAY 
No.1. (iiius.) .. 60 
THE WINTER TRAIN SERVICES IN FRANCE 63 
BESSEMER STEEL .. a6 63 
PNEUMATIC GRAIN ELEVATORS.—No. II. (Illus.) .. 64 
THE EMMET Mercury Vapour PLant. (Iilus.) 65 
LETTERS TO THE EDITOR 
Powdered Fuel .. .. 68 
Bombay Water Supply 68 
Menai Suspension Bridge. , 68 
OBITUARY 
A. J. Hobson 68 
RAILWAY MATTERS 69 
NOTES AND MEMORANDA 69 
MISCELLANRBA ‘ 69 
LEADING ARTICLES- 
Railway Flectrification 71 
Chromium 72 
JATERATURR 72 
SIXTY YRARS AGO . » 734 
NEW SWITCHGEAR AT THRE NRASDEN POWER STATION, (illus. 74 
HARBOURS AND WATERWAYS IN 1923. ‘ 75 
SareTy HAND WHEEL FOR VALVES, (Illus.) 77 
A CHAIN-DRIVEN LocoMoTIVE. (I!lus.) 77 
THE QUARTERLY SHIPBUILDING RETURNS 77 
AUSTRALIAN ENGINEERING NOTES 77 
SCOTTISH ROAD CONYRRENCE 78 
PROVINCIAL LETTERS 
The Midlands and Staffordshire 79 
Lancashire . . 79 
She field 80 
North of Engle and - +4 
Scotland .. - ' 81 
Wales and Adioinir ig ( Younties .. o 81 
PERSONAL AND BUSINESS ANNOUNC MENTS ve 81 
| CALENDARS, DIaRIEs, &c : ~~ $1 
CURRENT PRICES FOR METALS AND FURLS.. a2 
FRENCH ENGINEERING NOTES .. 83 
BRITISH PATENT SPECIFICATIONS. (Illus) 83 
FORTHCOMING LNGAGEMENTS in? Ne a4 


SUPPLEMENTS——-THE TURBINES AT THE RAANAASFOSS HypRo- RLECTRIC 
POWER STATION, NORWAY, AND THE IxvRrx TO VoL. CX X XVI. 





ENGINEEI 


> 
v. 


THE 





| talk and write about the matter confine themselves 
| to technical details which are of little interest to 


*,.* The charge for Situations Open and Wanted Advertisements of | 


four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “ THE ENGINEER Directory,” 
which is sent post free on appiication. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Alternate advertisements will be inserted with all 
but regularity cannot be guaranteed in any such case. Ali except 
weekly advertisements are taken subject to this condition. 


Small Advertisements cannot be inserted unless delivered before TWO 
o'clock on Thursday afternoon (the day before publication). 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of THR ENGINEER. 


Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.’’ 
Telephone Bes. 286, 22657 Central. 





PUBLISHER'S NOTICES, 


*,° With this week's numbei are issued as Supplements a Twe-page Plate 
illustrating the Turbines at the Raanaasfoss Hydro-electric Power 
Station, Norway, and the Index to Vol. CXX XVI, Every number 
as issued by the Publisher contains copies of these Supplements, and 
Subscribers ave requested to notify the fact should they not receive them. 


*.* If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is oblained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 








TO CORRESPONDENTS. 


*,* Afi letters intended for insertion in THE ENGINEER or containing 
“questions mere be accompamed by the name and address of the writer, 
, but asa proof of good faith. No notice 

eens tates of ny 


*,* We cannot undertake to return drawings or manuscripts ; we must 
* therefore request correspondents to keep copies. 











By arrangement with Reuter’s Engineering Service, The 
Engineer contains the latest news from all parts of the 


| conflicting opinions of experts must puzzle railway 
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world which is likely to be of interest io engineers. 





}at which Monsieur Bachellery’s paper was dis- 
| cussed, Mr. J. Sayers discredited the single-phase 


JANUARY 18, 1924. 


Railway Electrification. 


Since we last wrote on railway electrification, 

a few weeks ago, two more meetings have been 

devoted to this subject at the Institution of Elec- 

| trical Engineers. On January 3rd Dr. 8. P. Smith 
| delivered a lecture on “ Railway Electrification in 
| Foreign C ountries,” whilst on the 10th of the month 

there was another discussion on Monsieur Bachel- 

lery’s paper on ‘‘ The Electrification of the Midi 

Railway.” As far as papers, discussions and 

lectures are concerned, this country is by no means 

| behind others, yet there is no very marked inclina- 

| tion on the part of the railway companies to set to 
work and electrify long stretches of main lines. 
This is not surprising, for, on the whole, those who 


railway directors, who desire to know more about 
the financial side of the subject, and the best and 
cheapest method of setting about the job. The 


men more than enough and cause them, we fear, 
to give up all hope of ever being able to decide 
what they really ought to do. In his lecture Dr. 
Smith showed that a very large amount of railway 
electrification work is being carried out in different 
parts of the world, and that some countries— 
including Switzerland, Germany, Austria, Hungary, 
Bavaria, Italy and Scandinavia—are using alter- 
nating current. At the next meeting, however, 


syi stem on the grounds of telephone interference, 
but made no attempt to explain how it is that this 
system has made such rapid headway. Telephone 
interference on the original single-phase lines of 
the Midi Railway was overcome, and it was not 
the main reason for the final adoption of direct 
current, as Mr. Sayers seems to suppose. What 
really matters is the total cost of the scheme adopted 
and the efficiency of operation, not individual 
items, such as the task of overcoming telephone 
interference. 

In our opinion, there is no reason to deplore the 
slow progress in this country. In fact, it is our 
belief that unless a cheaper and more simple 
system can be employed than that proposed, rail- 
way directors would be well advised to let long- 
distance main line work alone. The best policy 
that British business men and engineers can adopt 
is to endeavour to persuade all other countries to 
electrify their main lines, and then endeavour to 
secure as much of the work as possible. Meantime, 
the question of electrifying main lines in this 
country might be carefully looked into and all 


}account. Unfortunately, there are electrical engi- 
neers in this country who seem to be quite in- 
capable of realising that electrical engineering has 
not as yet reached a state of finality, and the 
mere suggestion of departing from orthodox prac- 
tice seems to alarm them. In our previous article 
on this subject we suggested that the possibilities 
of the split-phase system might be considered, 
whereupon Mr. J. Sayers wrote a letter to Tur 
ENGINEER stating that it would be quite impossible 
to use the three phases of a three-phase system 
separately. To what extent the system would be 
applicable to the main lines of this country, we 
do not profess to know, for it is a matter for 
investigation, and all we said was that the scheme 
might be considered. Mr. Sayers seems to be 
under the impression, however, that the phases 
could not be used separately on any railway—an 
assumption which is incorrect. As a matter of 
fact, the scheme was employed on the Rotterdam— 
Scheveningen Railway. The three-phase current 
from the generators was converted into two-phase 
current by means of Scott connected transformers, 
and the two phases were used separately on different 
parts of the railway: A similar scheme has been 
worked out for a railway in this country on which 
the out of balance is not expected to exceed the 
permissibleamount, and, as Dr. Smith has explained, 
the Hungarian railway authorities propose to use 
the three phases of the general suppy system sepa- 
rately on their electrified lines. Moreover, if Mr. 
Sayers will refer to the Jubilee issue of the Electrical 
Review, he will see that Sir Philip Dawson 
mentions the possibility of working locomotives 
with 50-cycle, single-phase current, which presum- 
ably would be drawn from the general three-phase 
supply. It is well known that on a_ poly- 
phase system all rotating machinery tends to 
balance the voltage, and the proposal to use the 
phases separately is not by any means a new idea. 
There should be no great difficulty in obtaining a 
reasonable balance if the system is at all extensive 
in any case, schemes for equalising the voltage 
have been proposed. 

Nearly all the papers and discussions on railway 
electrification in these days ignore the important 
| question of whether we are going to follow the 
|example set by France or seek a more economical 
;scheme. It would be a good plan, we think, if 
|the Institution of Electrical Engineers could 
arrange for someone to present the complete case 
for alternating current on a given stretch of main 
line, and for someone else to deal with a precisely 
similar direct-current scheme. Matters such as 
the relative efficiencies of rotary converters and 
mercury vapour rectifiers, telephone  interfer- 
ence, and so forth, are quite interesting, but discus- 
sions on these points do not enable the railway com- 
panies definitely to decide the course they should 
pursue, Some remarks made by Major A. M. Taylor 
at a meeting in 1922, however, were far more to 
the point. The paper was on rotary converters 
for 1500-volt direct-current railways, and Major 
Taylor endeavoured to show that, by adopting a 
very much higher pressure on a main line section 
between London and Birmingham, there would 
be a very considerable saving in sub-station equip- 
ment. “On such a section,” he said, “ there are 
at present some 15 passenger trains each way in 
a day of 12 hours. This gives a time headway of 
0.8 hour per train, which at an average speed 
of 45 miles per hour, would give an actual space 
headway of 36 miles between any two trains 
The line being 110 miles long is thus divided up 
into approximately three sections, on each of 
which there are two trains moving in opposite 
directions. The natural and proper spacing for 
the sub-stations on such a line would be 36 miles, 
but at 1500 volts this would be quite impossible ; 
in fact, to utilise the feeder copper from the sub- 
stations to the best advantage, the radius of feed 
on either side of the sub-stations should not exceed 
3 miles, which means that each sub-station would 
have to be restricted to a feeding length of line 
represented by 6 miles, and even then the average 
loss in the feeders would be of the order of 10 per 
cent. Assuming, therefore, that each locomotive 
takes 1000 kilowatts, we arrive at the following 
conclusions. The total energy required for the 
whole line is only 6000 kilowatts, but we have to 
put in 18 rotary converter equipments, each of 
2000 kilowatts, or a total of 36,000 kilowatts, or 
six times the generator capacity, and under the 
best conditions at any moment we may have only 
three of these sub-stations in full operation and the 
other fifteen idle. The efficiency of rotary converters 
under such conditions would be extremely low, but 
if we employ single-phase locomotives, and assum- 








possible new developments should be taken into 


ing that we could operate at 11,000 volts, we could 
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put in 3 static transformer sub-stations each to 
supply 36 miles of track, and each of only 2000 
kilowatts capacity, or a total sub-station capacity of 
6000 kilowatts. The cost of a static transformer 
is roughly one-sixth that of a rotary converter 
with its transformer, and, as with direct-current 
six times the total generator capacity is required, 
it means that we shall be paying 36 times the price 
in the case of the rotary converter scheme that 
we shall be paying in the other instance, the cost 
of the distributing feeders being about equal in 
the two cases. I was told by a prominent company, 
which makes single-phase locomotives, that the 
difference in efficiency between the single-phase 
engine and the direct-current engine at full speed 
on the level is only 2 per cent., and I would, there- 
fore, strongly recommend that we should not 
consider the question of main line direct-current 
electrification solved until we can at least dis- 
tribute at 3000 volts and preferably 6000 volts, or 
alternatively that we should give a reasonable 
hearing to the single-phase proposals.”’ 

Here we have a bold and definite opinion con- 
cerning the relative merits, so far as distribution 
is concerned, of two systems on a given length of 
line, and although there are other matters to be 
considered, the conclusions arrived at provide 
a good basis for a discussion, to which many direct- 
current engineers would probably like to con- 
tribute. To arrive at definite ideas about railway 
electrification, it is essential to take everything 
into account, and nothing is to be gained. by re- 
peatedly referring to one particular drawback of 
one particular system, such as induction troubles, 
which can be overcome. We fully believe that 
it will be generally recognised in due course that 
a more simple scheme than the 1500-volt direct- 
current system is desirable for long distance main 
line work, and that British engineers will not 
follow the example set by France. The fact that 
after a long experience with a 3000-volt system 
the Italians are now endeavouring to use 10,000 
volts is a pretty clear indication that the question 
of adopting a really high pressure is a matter 
worthy of consideration. 


Chromium. 


Ir labels were not, by this time, somewhat trite, 
one might be tempted to speak of the present as 
the era or age of alloys, as compared with the “ age 
of steel,’ from which we have by no means emerged. 
It is, however, a notable feature of recent metal- 
lurgical advances that they mainly take the form 
of utilising, frequently in the form of alloys, the 
properties of some metal or element which a few 
years ago was practically unknown in the metallic 
state outside the collections of specimens in chemical 
laboratories. The case of tungsten is, of course, 
well known, although in connection with that 
metal it may prove that we are still far from the 
maximum development. Other cases come readily 
to mind, such as cadmium and magnesium, and 
recently we have begun to hear of glucinum or 
beryllium. The metal chromium, however, is of 
more immediate practical importance. As an 
alloying element in nickel-chrome steels, in 
tungsten-chromium high-speed steels, and in such 
alloys as ‘‘ Nichrome,”’ we are sufficiently familiar 
with it—at any rate, with its name. In the nickel- 
chrome steels it confers the valuable property 
that the transformations which normally occur 
during slow cooling can be readily inhibited by 
slightly accelerated cooling. This makes the proper 
hardening and tempering of the steel, particularly 
in heavy masses, much easier and more certain 
than it is in plain nickel steels. Unfortunately, 
these advantages are to some extent counter- 
balanced by difficulties; the steel is subject to 
what is known as “ temper brittleness ”’ if it is not 
adequately quenched after tempering, while there 
are also some troubles, which were serious during 
the war, from hair cracks and so-called “ flakes.”’ 
These difficulties have, for the time being at all 
events, set steel makers against this particular type 
of alloy steel. Its value, however, is so great that 
efforts to overcome the difficulties are certain to 
he made, if not in this country, then abroad. It is 
in fact already claimed that temper brittleness has 
been overcome. 

More recently, chromium has gained still greater 
importance as the essential ingredient of the rust- 
resisting or ‘‘ stainless ’’ steels and irons. In these 
most valuable and important materials chromium 
is not only an essential ingredient, but it is present 
to an important extent. In the nickel-chrome 


steels the percentage of chromium rarely exceeds 
unity; in the “stainless” alloys it is generally 
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present to the extent of 12 or 14 per cent. This 
fact, and the contention that it must be intro- 
duced in a particularly refined and expensive form, 
is given as the reason for the high price of these 
materials. Unfortunately, this high price serves 
to limit most seriously the possible uses and appli- 
cations of “ stainless” iron and steel. Over and 
over again, desirable uses of non-rusting steels 
are ruled out on account of cost, and it is not 
unreasonable to inquire how far this high price 
is unavoidable or results from a business prefer- 
ence for high prices on a restricted output to an 
enormously wider market at much lower prices. 
Non-corrodible material is of such enormous impor- 
tance that any restrictions upon its use and develop- 
ment, other than those arising from natural causes, 
must be deplored as constituting a serious 
hindrance to the progress of engineering generally. 
Furthermore, these materials are a British inven- 
tion and are largely made in England, so that their 
exploitation on the largest scale becomes a matter 
of national interest. If we assume that the high 
price of chromium steels is mainly due to the high 
cost of the chromium, the inference is that it is a 
matter of first-rate importance to secure the 
reduction of this price. There is, first, the question 
of the fuller exploration and development of 
natural sources, particularly of those within the 
Empire. It might well be asked, what or how 
much has the Imperial Mineral Resources Bureau 
done to assist so important a matter? In more 
normal times we might perhaps be content to leave 
this work to private enterprise under the stimulus 
of high prices, but times are still far from normal, 
and it is a matter of very real national importance 
and one which may, in the very near future, become 
in the narrowest sense of the word, a matter of a 
“ key industry.”’ There is the further question of 
the methods of treatment of the chromium ore 
and its reduction and refinement to the state in 
which it can be introduced into the steel. This, 
again, is a question with which the research 
laboratories of the interested steel makers have 
no doubt busied themselves. But the whole ques- 
tion is so intimately tied up with business interests 
that there is room for doubt, at least, whether 
these efforts have been as keenly pushed or as fully 
utilised as they might be. Naturally enough, very 
little information on these matters is forthcoming, 
so that it would be interesting and useful if 
this question could be investigated outside the 
circle of those commercially interested, in order 
that entirely unbiased and publishable knowledge 
might be obtained. 

The high cost of the chromium steels is, however, 
leading to important developments in other direc- 
tions. These are inspired by the desire to avoid 
the use of massive articles of chromium steel, 
and thus to eliminate their excessive cost, by 
utilising the rust and corrosion-resisting powers 
of chromium in the form of thin surface layers. 
Two lines of advance have been opened up. One 
depends upon the treatment of the surface layers 
of ordinary steel by a process analogous to cementa- 
tion, with this difference, however, that, while in 
ordinary cementation the surface layers are 
impregnated with carbon, in the new process they 
are impregnated with chromium—the surface of 
the steel is “chromised.’”’ Important progress 
along this line has been made in America, and it 
may be that for many purposes such “ chromised ”’ 
material will prove as useful, in its way, as case- 
hardened steel. In another direction, which has 
been chiefly pursued in Germany and also in 
America, the purpose is not to impregnate the 
surface layers of steel with a certain proportion 
of chromium, thus rendering them more or less 
“* stainless,” but to coat the surface electrolytically 
with a layer of purechromium. This type of coating 
could, of course, scarcely be applied to the same 
class of uses for which ‘‘ chromised ”’ steel or actual 
chromium steel can be employed, since even a 
slight amount of wear would penetrate the plated 
coating. For many purposes, however, chromium- 
plated steel, and indeed many other metals, should 
prove extremely valuable. If it is possible to 
obtain adherent and coherent coatings of chromium 
commercially at a moderate cost, such coatings 
should offer many advantages as compared with 
nickel-plating, and probably even as compared with 
silver-plating, since chromium is much harder and 
of a good white colour. We believe that chromium 
plating is being keenly studied in this country ; 
if 80, it is all to the good, not only for its own sake, 
but because it will help to stimulate progress, and 
particularly price reduction in “ stainless ’’ steels. 
Steel which is not only incorrodible, but strong and 
tough, is too important a material to be reserved 
for table cutlery and golf clubs, 
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Materials and their Application to Engineering Design. 
By E. A. Atxour and E. Mier. London : 
Charles Griffin and Co., Limited. Price 32s. net. 

Between treatises on the purely metallurgical 

aspects of engineering materials and text-books 

on their physical and mechanical properties and 
the determination thereof there is a very con- 
siderable field, embracing matters of scientific and 
practical knowledge, which has not so far been quite 
adequately and satisfactorily covered by any volume 
with which we are acquainted. Messrs. Allcut anc 
Miller, the one associate professor of thermo 
dynamics at Toronto University, the other a metal- 
lurgist associated with a Birmingham firm making 
furnaces, have endeavoured, and in our judgment 
have done so with a very good degree of success, 
to supply the want. Their volume is primarily 
intended, not for students at technical colleges or 
universities, but for engineers, designers and others. 

It has been prepared from the standpoint of works 

practice rather than that of the class room, and 

throughout its five hundred odd pages it leans 
heavily towards the engineering as opposed to the 
metallurgical aspects of its subject. 

Following two short introductory chapters of 
no particular importance or value, we find four 
chapters devoted to a consideration of the mechanical 
testing of materials: Tension, compression, torsion 
and bending, impact testing and the measurement 
of hardness, are discussed in a manner which, except 
for its straightforwardness, is searcely to be dis 
tinguished from that adopted in any good book 
on the testing of materials, although the outlook 
is necessarily restricted by considerations of space. 
The seventh, eighth and ninth chapters contain 
an enlightening account of the chemical and micro- 
graphical aspects of the common ferrous and non- 
ferrous metals and alloys, and are couched in a 
style which should appeal very greatly to the engineer 
who derives confusion rather than knowledge from 
other authors having a purely metallurgical objec- 
tive. The heat treatment of steel and other metals 
is dealt with at fair length in the tenth chapter. 
The theoretical considerations underlying heat treat- 
ment, so far as they are understood, are clearly 
explained, and close consideration is given to the 
practical methods of carrying out the process. At 
first sight the inclusion in this chapter of several 
pages on forging and drop stamping may seem an 
incongruity, but it is very readily explained by the 
fact that, according to the authors, forgers and drop 
stampers are the greatest offenders in that ill-treat- 
ment of steel which it is one of the principal objects 
of heat treatment to palliate or cure. The eleventh 
to sixteenth chapters are descriptive of the anatomy, 
characteristics and applications of various classes 
of iron and steel and non-ferrous metals and alloys. 
The seventeenth chapter gives us an interesting 
but altogether too brief discussion of the inspec- 
tion of materials, raw and partly manufactured. 
There is little, if any, pure science in it, but there 
is much of that practical knowledge which the 
engineer acquires only by experience. The 
eighteenth chapter deals with non-metallic materials, 
such as timber—including glued joints and ply- 
wood—fabrics of various kinds and cement. The 
information given is brief and is admittedly included 
for the sake of completeness, but for the purposes 
of most mechanical engineers it will probably be 
found sufficient. The nineteenth chapter, entitled 
“Examples of Practical Application,” discusses 
the materials used for, and the methods of testing, 
tubes, gear wheels, springs, wire ropes and other 
items, and, in addition, includes notes on welding, 
brazing, season cracking, &c. The final chapter 
contains a very useful collection of tables of value 
in the testing and application of materials. , 

The book is throughout distinguished by its 
directly practical outlook. In places, perhaps, it 
may be argued that it is even too practical. The 
statement, for instance, is made in the second chapter 
that in marine connecting-rod bolts the plain parts 
are often turned down to the same diameter as that 
at the bottom of the thread, with the object of 
“ preventing all the stretch imposed by the load 
from being concentrated within the comparatively 
short threaded length.” That statement will not 
bear theoretical—or even practical—analysis, for 
no amount of difference between the two diameters 
could possibly relieve the heavier sectional length 
of all stretch. Again, it is remarked that timber 
is used in aviation work on account of its compara- 
tive lightness. It is, however, well known, both 
theoretically and practically, that a metal aeroplane 
strut can be made actually lighter than a wooden 
one of the same primary strength. The real reason 
for the employment of wood goes far beyond any 
consideration of mere specific gravity. It rests, 
in part, on practical difficulties connected with the 
fabrication of the members, and in part on theoretical 
considerations affecting their local strength. Nor 
does the authors’ remark that in aviation work 
wood “is being superseded to some extent by the 
use of aluminium alloys and thin steel tubing” 
do anything like justice to the large volume of theo- 
retical and practical investigation which has heen 
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done on the employment of metal in aircraft con- 
In addition, it is very far removed from 
being @ true indication of the trend in aircraft design, | 
for at the present moment the employment of metal 


struction. 


on highly developed lines is receiving the closest 
attention of many of our leading aeroplane firms. 





== 
| are of the mountains and rocks of that great Continent. 
| There are three separate sections, dealing with water 


j 


supply and irrigation, field operations, and building 
materials, respectively. In the first general con- 
siderations relating to rainfall are dealt with, and other 
chapters are devoted to rivers and canals, reservoirs, 
infiltration channels and wells, and artesian conditions. 


The book might be criticised at various other | In the second part, the field operations familiar to civil 


points for certain minor omissions and slightly defec- 


tive statements, but to do so would be unfair to the 
possibly turn some readers | 


authors, and might 
away from a work which, looked at as a whole, 
decidedly deserves their attention, and which is 
likely to prove of great value to them. 


F. W. Harporp 
32s. each. net. 
C. Griffin 


The Metallurgy of Steel. By 
and J. W. Hass. Two volumes. 
Seventh Edition, thoroughly revised. 
and Co., Limited. 1923. 

THERE is, we are confident, no better book on the 

manufacture and working of steel than Harbord 

and Hall’s. It has been before the world for a good 
many years, and successive editions have stood the 
tests of use and run the gauntlet of criticism and 
have come out scathless. Mr. Harbord, as every- 
one knows who knows anything of such matters, 
is one of the select company of our leading practical 
metallurgists, whilst Mr. J. W. Hall, of Birmingham, 
has a knowledge of steel works practice which is 
unsurpassed. We do not say these things in any 
spirit of flattery, but as sober statements of well- 
known facts. From such authors we might expect 
a work of a thoroughly practical kind, a work as 
suitable for the manufacturer as for the student, 
and one which may be placed upon the library 
shelves as a safe source of reference. We forget 
when the first edition appeared, but as the book has 
been kept constantly up to date, and as this is only the 
seventh revision, it cannot have been very many 
years ago. The increasing size of the volumes is 
an indication of the progress of steel. Exclusive 
of the index and appendices, the first volume of the 
present edition—that devoted to Metallurgy, and the 
work of Mr. F. W. Harbord—requires just five hun- 
dred pages, whilst the second volume—that on 
Mechanical Treatment, by Mr. J. W. Hall—takes, 
exclusive of its index—for each volume is quite com- 
plete in itself—some thirty-five pages more. The 
second volume has increased more than the first, 
for it is now over one hundred pages longer than in 
1911-—-the fourth edition. It has, as a matter of 
fact, been practically re-written throughout, and it 
now contains a concluding chapter of exceptional 
general interest. This chapter discusses the past 
and future of the steel trade, and it has been written, 
the author tells us, “‘ lest an impression should be 
given that merely to provide mechanical appliances 
will ensure a thriving industry.” Mr. Hall traces 
the origin and progress of steel manufacture 
in the chief steel-making countries, and shows that 
“its growth has depended on historical and geo- 
graphical facts, transportation problems, and financial, 
political and ethnological circumstances.” This re- 
view of the past being completed, Mr. Hall sets out 
conditions as they exist to-day and draws some 
conclusions as to the future from them. He takes 
a happy view of the prospects. He sees no inherent 
reasons why France or Germany should be able 
to export iron or steel more cheapiy than this country, 
particularly pig iron, and he holds that Northampton- 
shire and Lincolnshire ores can be worked as cheaply 
as those of Lorraine. It is in our ability to win our 
coal cheaply that our prosperity depends. He con- 
cludes with these words: “If the capital needed 
for reconstruction is to be attracted, the British 
workman must abandon trade union regulations, 


such as, by restricting output, increase the incidence | 


of dead charges, and make it increasingly difficult 
to compete for the trade of the world. At present 
the British steel worker produces only 46 tons per 
man per annum, against 60 tons produced by the 
German and 76 by the American.” 

It is very fitting that an important work should 
come to an end with a chapter of the kind, and we 
are glad, indeed, to find in a text-book a recognition 
of the importance of technological history. But 
purchasers will buy the work not for such a chapter 

though we dare swear it will be one of the first 
read—as for the technical matter it contains. With 
regard to that we need only say that neither the 
authors nor the publishers have spared themselves 
trouble or expense in their efforts to bring the work 
up to date. Revision, as we have alréady observed, 


has meant in parts wholesale re-writing, and we 


may add that it has meant also the provision of | 


many new illustrations. Henee “‘ Harbord and Hall” 


remains, what it has been for many years, the | 

standard British book on the metallurgy and 
mechanical treatment of steel. 

SHORT NOTICES. 

Civil Engineering Geology. By Cyril 8. Fox. Crosby | 


Lockwood and Son. 1923. Price 18s. net.—This brightly | 
written and excellently illustrated book can certainly | 
be recommended to the engineer who wishes to gain in- | 
formation with regard to the geological aspects of various | 
engineering schemes and operations. The nucleus of 
the book was a paper on “Some Engineering Aspects 
of Geology,”’ which the author prepared some two years 
ago for the then newly formed Institution of Engineers 
in India, and many of the most interesting photographs | 


engineers are described, and are oagoesy illustrated 

| by diagrams and photographs. he subjects covered 
include retaining walls, tunnels and shafts, the stability 
of hillsides, and quarrying and mining, while this section 
closes with a short chapter on building sites. The re- 
mainder, and larger part, of the book is reserved for a 
detailed account of building materials, their occurrence 
and their physical properties. After a description of the 
| mode of occurrence of rocks, the author enumerates 
| the principal rock groups and the common rock-forming 
| minerals, together with their physical properties. In 
the concluding chapter the subject of choice of materials 
is discussed. The latter part of the volume is notable 
for the many photo-mi hs of rock sections, which 
are excellently reprod , and for the well-arranged 
tables of rock groups and rock-forming minerals. 





The Lathe Users’ Handbook. By C. M. Linley. London : 
Scott, Greenwood and Son. Price 7s. 6d. net.—This is a 
useful, but far from complete, little book of practical 
advice regarding the operation of lathes. While the 
information which it gives—all of it, we are told, the result 
of experience and thoroughly tested—should be dis- 
tinctly useful, it is somewhat disjointed and not always 
quite clearly expressed. Nevertheless many will, we feel 
sure, welcome it as a practical guide, although wé think it 
will appeal more to the student and apprentice than to 
the works manager, foreman, toolmaker, and turner, 
whom the author also had in mind when he wrote it. 
It contains an all-too-brief chapter criticising lathe design. 
In it the author laments the lack of agreement among 
lathe makers regarding the “ hand” of the facing screw 
| slide, remarking that about as many lathes are fitted with 
| @ left-hand screw as a right-hand at this point, and that 

the consequence may be disastrous when a turner accus- 
| tomed to one style has to change to a lathe fitted with the 
| other. He also criticises the common practice of making 
the index disc on the same screw of small size ; the frequent 
| employment of a clamping device for the tailstock barrel 
which is such as to affect the alignment of the back centre ; 
the fondness shown by British makers for the gap bed; 
| the use of non-removable handles supposed to be balanced ; 
the adoption of very short slides in the tool-box and the 
driving of the leading screw and feed shaft from a common 
source. He does not, however, reserve all his criticism 
for British lathes, but passes censure on the American 
lathe, a common failing of which, he says, is lack of dura- 
bility and driving power. 








Oil Fuel Burning at Sea and on Land. By James 
Sandford Gander. Price 15s. James Munro and Co., 
Limited, Glasgow.—The author of this book writes upon 
a subject with which he is familiar by reason of his practice] 
experience with oil-burning installations at sea, and the 
volume contains much useful and practical information 
and should be of service not only to the marine engineer, 
but to all engineers who have to do with oil fuel burning 
in its various applications. The first part of the book 
is devoted to a brief description of the origin of oil fuel, 
its geology and the methods of oil drilling. The various 
oil fuels in commercial use are enumerated, and after a 
chapter on the evolution of oil burning, the principal 
modern oil-burning systems are described and illustrated, 
as also are the oil-burning auxiliaries. Particularly 
interesting sections ofthe book are those chapters dealing 
with oil bunkers, their maintenance and cleaning, and a 
description of a voyage on oil fuel with an installation 
of the pressure jet type. The various rules and regula- 
tions drawn up by the classification societies and governing 
oil fuel burning installations at sea are quoted, and a short 
account of the use of oil fuel in industrial work is given. 
We note with satisfaction that it is the author’s intention 
to revise this work annually, so that every adVance made 
in this rapidly growing branch of engineering technology 
| may be recorded. 





| Wireless for the Amateur. By J. Roussel. London: 
| Constable and Co. Price 14s. net.—This book, which 
has been translated from the French, contains a good 
deal of practical information of value to those who are 
interested in wireless communication. It also deals with 
theoretical considerations, but in the main it covers 
practical work, such as that which appeals to the average 
experimenter. Constructional details are given of many 
pieces of wireless apparatus which the author has con- 
structed, such as taners, frame aerials, and so forth. 
It appears, however, that the original volume, published 
in French, was written before the advent of wireless 
telephony, or, at any rate, before broadcasting com- 
menced. It is sta’ in the translator's preface that 
the original volume only dealt with resistance-coupled 
high-frequency amplifiers, and as that method of coupling 
valves is unsuitable for use on short waves, the translator 
has added a chapter on amplifiers suitable for reception 
on any wave length down to about 150m. On the whole, 
| the book is quite a useful publication. Its main disadvan- 
age, probably, is that metric measurements are given, 
but a conversion table has been included to enable the 
reader to convert the metric units into English units. 





Electro-chemistry related to Engineering. By W. R. 
Cooper. London: Constable and Co. Price 12s. 6d.— 
The author of this book deals in a concise manner with 
many interesting electro-chemical problems which are 
related to engineering. He considers, among other things, 
electrolytic corrosion by stray earth currents, the effects 
of superimposing alternating currents on direct currents, 


| the corrosion of brass, electric osmosis and cataphoresis, 


electrical precipitation of dust, smoke and fumes, and 
electro-culture. Electrical and mechanical engineers 
should, we think, find the volume interesting and instruc- 
tive. It is written on quite simple and straightforward 








lines, and even those with a knowledge of electro- 
chemistry should have no difficulty in understanding it. 


Pulverised and Colloidal Fuel. By J.T. Dunn. London : 
Ernest Benn Bros., Limited. Price 25s. net—This 
book deals mainly with principles, but it also describes 
a number of pulverised coal plants. It is probably the 
most extensive book that has so far been written on the 
subject, and the section on colloidal fuel is of special in- 
terest. Although many descriptions of pulverised coal 
plant have been published, there is, we think, a good 
field for the volume. 
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SIXTY YEARS AGO. 


In a leading article, entitled “The Manufacture of 
Bessemer Metal,’’ published in our issue of January 15th, 
1864, we gave some particulars, possibly now forgotten, 
regarding Bessemer’s first experiment at converting 
cast iron into steel. Although he was not an ironmaster, 
nor trained to the routine of ironmaking, he argued 
that as decarbonisation of pig iron was the essential 
factor in converting it into malleable iron, it would 
be better to bring the oxygen into contact with the 
iron than the iron into contact with the oxygen, as was 
done during puddling. Obtaining a small, powerful 
blast engine and a quantity of pig iron, he proceeded 
to test his idea at Baxter House, St. Pancras. A vessel 
lined with fire-clay was prepared to receive the molten 
metal delivered from a cupola, and to it a supply of 
high- re air was led. The mouth of the vessel 
was partially closed by an ordinary cast iron pavement 
coal-hole cover suspended by a chain. The metal had 
not been long in the converter, however, before the cover 
and a large part of the chain were dissolved by the in- 
tense heat liberated by the decarbonisation process. 
The air cock was too close to the converter to permit 
its being approached by anyone with the object of shutting 
it, but the “fury of the decarbonisation " subsequently 
subsided of its own accord—before, it is stated, the fire- 
engines arrived. The result of the experiment was un- 
known, but was such as to encourage the inventor to 
proceed. On a second attempt the product was unmis- 
takably steel. Mr. George Rennie saw the process being 
carried out at Baxter House, and persvaded Bessemer, 
at less than a week's notice, to p a paper on his 
work for presentation before the British Association 
at Ch m. That paper, entitled “ Making Steel 
from Cast Iron without Fuel or words to a similar 
effect——was, before being read, received with much 
scoffing, but immediately after it had been presented, 
James Nasmyth and others expressed their sense of the 
importance of Bessemer’s process. The Times’ reporter 
asked for, and received, a full copy of the paper, and 
‘‘ within less than forty-eight hours afterwards, all Sheffield 
was aghast at its contents." The Ebbw Vale Company 
offered £50,000 for the patent, but the offer was refused. 
It seems strange that all this time the success of the 
process was dependent upon a factor with which Bessemer 
was wholly unacquainted, namely, that his metal broker 
had supplied him with pure Blaenavon pig iron. Other 
irons came to be tried, but the steel produced was “* honey 
combed, rotten, altogether bad.” The process fell to 
a discount, and its success seemed almost hopeless. After 
two years of trial and investigation, it was found that 
no iron containing more than about one-tenth of 1 per 
cent. of either sulphur or phosphorus would make good 
Bessemer steel. That discovery, combined with the use 
of manganese to counteract the effect of burning by 
too prolonged an application of the blast, resulted in 
the final commercial success of the process. It is recorded 
that, following the demonstration of the advantage 
obtained by the employment of “ manganesian iron,” 
“that crotchety and irascible metallurgist, Mr. Mushet,” 
took out a patent for its improved use, but “ wisely 
allowed his patent to lapse by non-payment of the third 
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New Switchgear at the Neasden 
Power Station. 


In the series of articles on ‘‘ Developments in Power 
Station Design,’ which appeared in THr ENGINEER 
between 1922-1923, we referred to the large switch- 
gear contract which the General Electric Company, 
of Witton, Birmingham, was carrying out at the 
Neasden power station of the Metropolitan Railway. 
‘The work has been completed some considerable time, 
and we are now in a position to describe it in detail. 


generator is protected by McColl protective gear, which 
we have already described. The five 5000-kilowatt 
generators are equipped with the same instruments, 
&e., as the 12,000-kilowatt panel, but for these panels 
Merz-Price protective gear is used, as it was already 
in existence on the old switchgear. All the generators 
are provided with automatic voltage regulators, 
which are fitted at the extreme ends of the generator 
switchboard. The generator and feeder switchboards 
have single line diagrams or mimic bus-bars composed 
of nickel-plated strips and solenoid operated indica- 
tors, which indicate whether the isolating links are 

















FIG. 51000 AMPERE ISOLATING LINK 


All the switchgear necessary for the control of the 
alternators, transformers, and auxiliary 
circuits at the Neasden power-house was included in 
the contract. The main high-tension three-phase 
switchgear was designed for a potential of 11,000 
volts and a periodicity of 334 cycles per second, and 
it controls 12,000-kilowatt turbo-alternator, 
five 5000-kilowatt alternators, thirteen 300-ampére 
outgoing two outgoing feeders for the 
auxiliary extra high-tension bus-bars, one 350-kilo- 
volt-ampére transformer, and two bus-bar 
couplers. 

The generator contro] board, which is designed for 
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FIG. 7 


the remote control of the switchgear, is situated on 
the top floor of the building and is shown in Fig. 1 
on page 70. The panels are composed of 1fin. 
polished enamelled slate and all the instruments are 
finished in nickel and black. The 12,000-kilowatt gene- 
rator panel is equipped with an ammeter, a power 
factor meter, an indicating watt meter, a frequency 
meter, a recording watt-hour meter, and an inte- 
grating watt-hour meter. The equipment also con- 
sists of a controller for operating the oil switch and 
red and green signal lamps for showing when the 
switch is closed and opened, and a blue lamp for 
showing when the isolaters have been earthed. The 
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connected to the main bus-bars or to the ‘* hospital ”’ 
bus-bars. 

The outgoing feeder panels shown in Fig. 2 
page 70 are equipped with three ammeters, a double- 
pole overload relay, a single-pole earth relay, and a 
watt-hour meter, a controller for operating the oil 
switch, red and green signal lamps, and a blue signa! 
lamp to indicate when the outgoing links have been 
earthed. The equipment for the outgoing feeders for 
auxiliary bus-bars is practically identical with that 
of the other feeders, a special feature being that 
two oil switches cannot be closed simultaneously, 
this arrangement having been aclopted so that each 


on 


INSTRUMENT TRANSFORMER,” AND ISOLATING . LINK CUBICLES 


section of the bus-bars cannot be in parallel with the 
extra high-tension auxiliary board, as the bars of that 
board have a smaller section than the main bus-bars. 
The two feeders from the extra high-tension auxiliary 
board control two 15,000-kilovolt-ampére transformers 
which supply the power for all the auxiliary gear of 
the engine-room, boiler-house, compressor house, ash 
plant, and two station auxiliaries. 

The transformers, which are star-delta connected 
and have a ratio of 11,000/440 volts, are protected 
by means of the McColl protective gear, which opens 
the switches both on the high and low-tension sides. 
The works 11,000 to 360-volt transformer, 350- 
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kilovolt-ampére pane! is equipped on the same lines 
as the 1500-kilovolt-ampére transformer panels. 
The bus-bar coupler panels are provided with operat- 
ing controllers for the oil switches, which are non- 
automatic. 

It will be remembered that the switchgear is erected 
in a switch-house which is quite separate from the 
main power station. The top floor of this switch- 
house is equipped with the main and hospital bus-bars, 
which are divided into two sections, namely, east 
and west bars, which can be coupled together through 
couplers. There are also two hospital bus-bars which 
run parallel with the main bus-bars. If necessary, 
the hospital bus-bars can be connected together 
by isolating switches. The bus-bars are built up 
of four sections, composed of 4in. by }in. hard drawn 
high conductivity copper. All the ends of the con- 
ductors are clamped together, and no holes are drilled 
in the bars. They are built up against one another 
and are held by the General Electric Company's 
patented expansion clamp, as shown in Fig. 6. 
These clamps take up all the longitudinal movement 
set up by changes in temperature. The next floor 
contains the cubicles, as illustrated in Fig. 3. Each 
cubicle contains duplicate isolators, as shown in 
Fig. 5; instrument transformers, see Fig. 7; and 
oil switches, shown in Fig. 8, the switches being 
arranged immediately below the respective bus-bar 
chambers. On the floor below are the isolating 
switches for the incoming side of the alternators 
and the outgoing side of the feeders, together with the 
necessary cable boxes. All the cubicles are built 
up of brickwork, with concrete insets and division 
pieces for the reception of the various parts of the 
switchgear. The front of each cubicle is protected 
by sheet metal plates. 

Switchgear has been provided for connecting 
the star point of the six machines to an earthing 
bus-bar. Each of the cubicles for this purpose is 
of the sheet steel type, and contains a single-pole 
isolating switch and a non-automatic 
oil switch for connecting the star point to the earthing 
resistance. These cubicles are adjacent to the 
alternators in the turbine room. There are also 
six automatic field switches and discharge resistances. 
These are arranged in pillar form with an automatic 
cireuit breaker and a non-inductive resistance in a 
steel case with an emergency push-button switch 


single-pole 





FIG. 8-MAIN OJL SWITCH 


protected by a glass window, which is broken in the 
event of a fault developing on the alternator, and these 
automatic switches are controlled from the control 
board in the switch-house. 

The 440-volt switchboard, shown in Fig. 4 on page 
70, has been designed for operation on the low- 
pressure side of the three-phase system. It will 
be gathered that the switchboard is of the sheet steel 
type, and is arranged to control the incoming low- 
tension side of the 1500 kilovolt-ampére transformers, 
a 720 horse-power feeder for the engine-room, two 
470 horse-power feeders for the boiler-house, a 250 
horse-power feeder for the air compressors, and two 
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station auxiliaries, The incoming feeders from the 
transformers are equipped with three isolating 
switches, and a triple-pole oil switch, with three 
overload trips and one main shunt trip, the shunt coil 
trip being associated with the McColl relay fitted 
on the extra high-tension auxiliary switchboard. 
The outgoing feeders are equipped with three isolating 
links and one triple-pole oil switch, with three over- 
load trips. The compressor feeder has a no-volt 
attachment in addition to the other trips on the oil 
switch. The bdiler-house distribution board of 
a similar type to the 440-volt board described, and has 
two incoming feeders, each of 470 horse-power capacity 
running from the 440-volt control board. There is 
a circuit for the.ash-plant motors and water softeners, 
two circuits for the forced draught fan motors, 
two for the stoker motors, and two circuits for fan 
distribution boards. Each of these circuits is equipped 
with three isolators and one triple-pole overload 
oil switch, with three overload trips. The ash- 
plant stoker motor and forced draught motor feeders 
also have a no-volt trip. 

The 440-volt switchboard for the distribution of 
power in the engine-room is of the sheet steel type, 
with one incoming feeder and two circuits for a 130 
horse-power feed pump motor and a 590 horse-power 
condenser pump motor, the circuit equipment being 
similar to that of the two other low-tension boards. 
Another sheet steel switchboard situated in the con- 
trol-room 365-volt board and the equipment 
consists of three isolating switches and a triple-pole 
oil switch, with three overload trips and one shunt 
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relay mounted on the extra-high-tension switchboard. 
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FIG. 9 MECHANISM OF MAIN OIL 


Another section of this switchgear was arranged to | normal speed of the break is approximately L0ft. per 


line up with an existing flat type white marble switch- 
board, eath panel being equipped with similar appa- 
ratus to that described. 

The cable portion of the contract was carried out 
by Pirelli General Cable Works, of Southampton. 
Besides the cables, the contract included the supply 
of the cable racks, dividing boxes and the rubber tails 
required for connecting up the various apparatus to 
the switchgear. All the instrument connections 
between the switch-house and engine-room are 
carried through multi-core cables. Another section 
of the contract covered the installation of complete 
relay apparatus at the sub-stations, the apparatus 
being designed to protect the whole of the existing 
feeders from all faults arising from short-circuit 
overload or earths. The protective gear is similar to 
that erected in the main station and includes relays, 
integrating watt meters, &c. Six sets of the General 
Electric Company’s engine-room telegraphs were also 
installed in the main station. 


The main oil switches, shown in Fig. 8, are 
designed to accommodate insulators for circuits 
up to 33,000 volts. They are operated by an 


electrical remote control system, and are capable 
of dealing with short-circuit currents of 350,000 
kilovolt-ampéres, based on the short-circuit current 
of the system. Each switch has a sufficient safety 
factor as regards breaking capacity to deal with the 
maximum instantaneous short-circuit current, if this 
happens to coincide with the instant of rupture. All 
the switches are subjected to a thorough pressure 
test, the standard test voltage being equal to at least 
2000 volts plus 2} times the voltage between phases. 
The porcelain insulators were tested at a voltage 
equal to at least three times the working voltage. The 
head of oil above the switch break is llin., and thx 
total length of the break, which is a double one, is 


or 66 gallons in all. A strong steel framework, which 
forms the front of a three-cubicle structure, supports 
the closing solenoid, the main framework of the 
cubicle being composed of stout channel and angle 
iron, whilst brickwork or concrete partitions divide 
the phases. 

In the past many switchgear accidents have occurred 
as a result of the tanks being blown open when 
switches were operated under short-circuited con- 
ditions, but the exceptionally strong channel and 
angle iron reinforcements used in the construction of 
the General Electric Company's switches are claimed 
entirely to prevent accidents of this kind. The tanks 
are lined with three or five-ply birch, which is a non- 
resinous wood. Moreover, the tanks fit into a deep 
recess in the top frame of the switch, and the recess 
is fitted with a thick gasket, with the result that the 
emission of fumes from the tank is impossible. Vent 
pipes of large diameter lead from the tops of the 
tank to the outside of the building, so that the internal 
and external pressures are equalised. The tanks are 
held in position by substantial steel bolts, which 
secure the tanks firmly to their frames. Bolts are also 
provided to keep the tank clear of the contacts when 
the tank is lowered for the purpose of inspecting the 
contacts. 





| flexible connections of any kind are used. 





}2in, The quantity of oil used per phase is 22 gallons, 





The movable contacts are wedge-shaped, whilst the 
fixed portions are of the controller finger pattern. 
Exhaustive tests are said to have shown the superi- 


| ority of the rounded form of contact over the flat 
| contact, which is usually employed. 
| sparking contacts are also supplied to enable a high- 
trip, which is operated in conjunction with a McColl | 
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second, 7.¢., twice 5ft., this latter figure being the 
of movement of the mechanism, but in 
special cases a still higher speed can be attained. 
When operating under short-circuit conditions the 
magnetic blow-out effect of the current increases 
the speed of the break even more. As _ the 
moving parts of the switch are heavy, air dashpots 
are provided in order to avoid the switch being 
damaged by being arrested too suddenly. The 
switches are provided with overload releases and 
biassed discriminating relays working on McColl’s 
system. Red and green signal lamps are fitted on 
the control board to show whether the switch is closed 
or open. 

The method of operation will best be understood 
from Fig. 9. The right-hand drawing shows the con- 
dition of the mechanism when it is in the closed posi- 
tion, and when it is held by the restraining catch H 
the weight of the moving contacts, &c., produce a 
clockwise torque on the shaft D, to which the main 
driver E is keyed. At each side of the main driver 
there is a plate C which is not keyed to D, but which 
is locked to it by means of the locking lever F which 
engages with the nose of the driver E. As long as 
the member F is prevented from being rotated by 
means of the driver E, the mechanism is locked by 
the toggle links G, which are set in the dead centre. 
The setting of the links G is controlled by the adjusting 
screw J, which is carried by the trip lever K. When 
the trip coil L is energised the plunger rises, thus 
lifting the trip lever K and pressing the toggle G 
out of the dead centre. This frees the locking catch F, 
which rotates and releases the nose E. In its upward 
travel the nose raises the retaining pin H, thus releasing 
the side plates C, as shown in the upper left-hand 
diagram in Fig. 9, The plunger of the closing magnet 
then rotates the plates C until they overtake the nose 
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catch F, thus rotating the latter into the position 
shown in the lower left-hand drawing. The toggle 
links G again fall into the dead centre, thus locking 
the plates C to the nose E. The mechanism is now 
re-set ready for the next closing operation, and 
when the closing magnet is energised the plunger 
draws up the lock B, thereby rotating the shaft D 
and closing the breaker. 

It will be noticed that the mechanism can be re- 
leased at any part of the closing stroke. A socket M is 
provided for the insertion ofa steel bar for use when 
it is desired to operate the circuit breaker manually, 
as, for instance, when it is necessary to inspect the 
contacts or in the case of emergency. The controller, 
which can be situated in any convenient position, is 
of the drum type, the handle being brought to the 
mid position by means of a return spring. To close 
or open the main switch the controller handle is 
simply brought to the proper position, and after it 
has been held there for an instant it is released. The 
drum is then automatically brought to the off posi- 
tion, thus breaking the operating current circuit. 
From the foregoing it will be seen that the switch 
is operated on the free handle principle, and directly 
the tripping circuit is energised in any part of the 
upward travel of the core of the closing solenoid the 
switch is automatically released. Moreover, even 
if the handle of the controller be kept in the closing 
position the main switch will not close a second time, 
for before the switch can be made to close again the 
controller handle must be brought to the off position. 

The McColl control gear which is used for the pro- 
tection of the generators and transformers has given 
entire satisfaction. During the time the change over 
from the old to the new switch-house was being 
made a temporary unprotected underground cable 
broke down, thus producing a very heavy short-cir- 
cuit upon the system, and as a result there was a 
sudden surge back of power from the rotary con- 
| verters in the sub-stations into the generators. The 
McColl relays and other protective gear immediate] 
operated, thus entirely isolating the fault. The 
surge on this occasion also caused a power trans- 
former to break down, but it was at once isolated by 
the McColl gear. 








Harbours and Waterways in 1923. 


THe year 1923 witnessed but little more activity 
in port construction and development than the two 
preceding years. At home the numbers of Bills 
having reference to dock and harbour works dealt 
| with in the session 1922-3 was smaller than ever before 
| in recent times, and the present session of Parlia- 
| ment shows no improvement in this respect. 
| ‘The attempts on the part of the Government to 
jencourage and expedite the execution of public 

works in the interests of employment did not result 

in any marked increase of activity so far as the 
ports of the United Kingdom are concerned, although 
in some few instances works, which otherwise would 
|} have been postponed, were put in hand. The 
}most important arrangement in this connection 
|} was the undertaking of the Government to make 
| a loan of £4,500,000 to the Port of London Authority 
jat interest of 3} per cent. per annum for thirty 
| years, to enable the authority to begin a big pro- 
| gramme of works to which we shall refer hereunder. 
At the end of the year no part of the works had, 
however, been actually commenced. 

No legislation affecting harbour authorities in 
any very important manner was carried through 
Parliament in 1923. The Oil in Navigable Waters 
Act, 1922, which came into operation in January, 
was met successfully by dock owners and ship- 
owners, who combined to introduce appliances 
calculated to deal adequately with the oil nuisance. 

In July the International Navigation Congress, 
which met in London under the presidency of Lord 
Desborough, brought together representatives of 
ocean and inland navigation, ports and water- 
ways from all parts of the world. 





The members 
paid visits to many of the principal ports of the 
kingdom, including the Port of London, South- 
ampton, the principal South Wales ports and Liver- 
pool, and discussed at the meetings of the Congress 
a long programme of papers and communications. 


The United Kingdom. 


Port of London.—The Port of London Authority 
has in preparation plans for a great extension of the 
Tilbury Docks, at a cost of £5,000,000. It is expected 
that tenders will be invited for the first section of 
this project at an early date. The scheme includes 
an extension of the dock to a length of 6550ft. north- 
wards from the existing south wall, a new entrance 
lock, 1150ft. long, 130ft. wide, with 56ft. depth 
over the sills at T.H.W.; and a dry dock, 1150ft. 
long, 130ft. wide, with 43ft. depth over the sill. The 
Authority has also decided to remodel the Surrey 
Commercial Docks, at a cost of about £585,000 ; 
a portion of this work is already in hand. It is also 
intended to begin at once the construction of a 
floating landing stage and new railway station at 
Tilbury. 
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The Mersey and Manchester Ship Canal.—The 
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Mersey Docks and Harbour Board experienced | preparatory work for the monster dock, including 
inereased difficulty in maintaining the channels | deep dredging and the construction of dolphins, was 
at the Mersey entrance, and a commencement has | completed at Southampton. 
been made with the revetment of the Crosby Channel| Scotland.—The Clyde Trustees have invited tenders 
as an extension of the Taylor’s Bank revetment. | for the first section of the Shieldhall docks scheme, 
The Gladstone Dock works still form the chief item | This work, if it should be put in hand, will mark 
of capital expenditure which the Board has in hand. | the beginning of a very important and costly pro- 
The walls of the new 130ft. wide entrance lock are | gramme of dock extension which the Trustees have 
nearing completion, the gates are being erected, and | for years past been anxious to carry into effect. 
the construction of sheds at the new No. 1 Dock The war and the unsettled conditions of the subse- 
has been begun. quent years have hitherto prevented the Trustees 
The improvements at the Liverpool landing stage | from proceeding with this scheme of development. 
are now completed and in use. On the Birkenhead| Other Ports.—The space at our disposal allows 
side of the river the new Alfred Dock entrance is | but a passing mention of a few matters of interest 
the principal work in hand. at other ports in the United Kingdom. At Holyhead 
The Manchester Ship Canal Company is seeking | the deepening of the inner harbour by the London, 
parliamentary sanction to deepen the canal between | Midland and Scottish Railway Company was com- 
Eastham and Stanlow, a distance of about 4 miles, | pleted. The Great Eastern Train Ferries Company, 
by 2ft., thus giving 30ft. of water in that portion | which was formed early in the year with the object 
of the navigation. This deepening is primarily | of running the wartime channel train ferrry boats 
intended for the benefit of the oil and petroleum | between Harwich and Zeebrugge, carried out a part 
spirit traffic to the new petroleum dock at Stanlow. | of its construction programme, but the project was 
New wharves and transit sheds are being constructed hindered by the sinking, during a storm of September 
at Manchester, and the building of three large ware-| Ist just outside Harwich harbour, of the barges 
houses is to be commenced shortly at Trafford | Park. | carrying the ferry landing bridge, which was being 
Bristol Channel and South Wales Ports.—The | transferred from Southampton to Harwich. The 





Bristol Docks Committee embarked on an extensive | Naval Harbour at Dover was handed over by the 


scheme to cost £1,000,000. Tenders were invited | 
for the construction of a new eastern arm of the Royal 
Edward Dock at Avonmouth to cost £600,000, 
and the balance of the authorised expenditure will | 
be devoted to the construction of transit sheds and | 
the provision of equipment. 

By the transfer of the undertaking of the Swansea | 
Harbour Trustees to the Great Western Railway 
Company, which became effective in June, the 
control of all the important docks in South Wales 
and Monmouthshire passed into the hands of the 
railway company. The company has already decided 
to spend large sums on the modernising of the mecha- 
nical equipment of the South Wales ports and in 
other improvements. In the autumn a committee 
of officials of the company, including Mr. Vickery, 
the chief dock manager, made a tour of inspection 
of United States and Canadian ports preparatory | 
to the introduction of far-reaching changes in the 
channel ports A beginning only was made with 
much-needed replacements, including several new | 
sets of lock gates at Cardiff, a new hydraulic installa- 
tion at the Bute Docks, and additional coal tips at 





Admiralty to the Dover Harbour Board. The 
Great Western Railway Company put into service 
the new China Clay Jetty at Fowey Harbour. The 
Aberdeen Harbour Commissioners are putting in 
hand various improvements, the estimated cost of 


| which is about £350,000, as a result of Government 


assistance under the Unemployment Grants Scheme. 
Naral Ports.—One of the large naval floating 


docks which was formerly at Kiel, but was handed: 


over to the British Government by Germany in 
1920, was partially reconstructed and enlarged at 
Chatham, preparatory to its being put into service 
at a naval port. The original dock had a lifting 
capacity of 40,000 tons, which has now been con- 
siderably increased. It is reported that the dock 
is to be towed to Singapore for use at the naval 
base there. 

The Medway floating dock, which, during a portion 
of the war period and until quite recently, was moored 
at Jarrow Slake in the river Tyne, has now been 
removed from the river by the Admiralty. 

The principal items of expenditure during the 
past year on naval works were incurred in connection 


Cardiff and Barry. At Swansea the inner gates of | With the provision of increased oil storage, not 
the King’s Dock lock are to be renéwed and addi-| nly at home ports, but to a larger extent abroad. 
tional oil bunkering facilities are proposed. The | The outstanding subject of interest in connection 
new graving dock at Swansea for Palmers Ship-| With naval works was the Admiralty proposal for 
building Company is nearing completion and the | the construction of a great naval base and dockyard 
| at Singapore, and the decision of the Government 
North-East Coast and Humber Ports.—At Blyth proceed with this work. : 
the construction of the superstructure of the new | British Inland Waterways.--A further section 
coal staiths for the London and North-Eastern | &f the River Trent Navigation improvement between 
Railway Company is in hand, and the Harbour | Newark and Nottingham, which has been in progress 
Commissioners are reconstructing a portion of the for about two years, became available when the 
west pier. At Hull new dock gates and a pumping | 5toke Bardolph lock was opened by the Minister 
installation are being provided. At Hartlepool | °f Labour in October. These works of improvement, 
improvements in connection with the coal shipping | Which will cost about £200,000, will enable 120-ton 
facilities are being pushed forward. The railway | barges to proceed as far as Nottingham at all seasons 
company is also reconstructing the entrance to | of the year. The works are of particular interest 
Tyne Dock, and the West Dunston staiths on the | 8 being the only inland navigation improvement of 
river Tyne, above the bridges, which were completed | 8"Y magnitude executed in this country for some 
by the North-Eastern Railway Company before the | Y°@rs past. : 0 
war, but have not yet been used, are to be opened, | Facilities for Oil Trade.—One of the most significant 
the Tyne Commissioners having carried out the | features in the development of port work, both at 
necessary dredging in the berths fronting the staiths. | home and abroad, since the war, is to be seen in the 
At Newcastle the Corporation quay extension is | 8T¢@t increase in the provision made in one form 
practically completed, and new sheds are being | or another for the oil trade. At the present time 
erected. The remodelling and enlargement of the | Ports of second and even third-rate importance are 
dry docks of Smith’s Docks Company at North | making provision for oil storage and oil bunkering. 
Shields is nearing completion, and at South Shields | At Grangemouth a jetty for the accommodation of 
the Middle Docks and Engineering Company, Limited, | t@nkers was completed during the year, and @ large 
completed the building of two new dry docks and | installation of oil tanks was completed in connection 
the reconstruction of two others. ‘ | with the importation of crude oil. A new oil fuel 
Messrs. Swan, Hunter and Wigham Richardson | installation is being provided at Kynochstown 
purchased a site on the south bank of the Tees at | near Canvey Island on the Essex bank of the Thames. 
Middlesbrough for the construction of a shipbuilding | The Mersey Docks and Harbour Board's oil depot 
and repairing yard. Tenders were invited for the | @t the Dingle Point above the Herculaneum Dock 
construction of two dry docks on this site, but no |!* BOW In use. Mevsrs. Cory Bros., of Cardiff, are 
decision to proceed with the works was arrived at. | establishing oil bunkering facilities at many of their 
A contract for the extension of the South Dock | coaling depéts abroad on the principal steamship 
at Seaham Harbour in Durham was settled at the | Toutes, and at Swansea the Anglo-Persian Oil Com- 


end of the year, and additions to the coal shipping rend has further extended its import and export 
plant. 


facilities at the port are to be made. 
The London and North-Eastern Railway Company | E and F. Ports. 
Europe.—The construction of the Rove Tunnel on 


is credited with the intention of spending large sums | 
Southampton.—The most important of the Bills | the canal from Marseilles to the Rhone is expected 


ship-repairing yard is in use. 


on the extension of the fish docks at Grimsby. 
affecting home ports to be brought before Parliament 


this session is that of the Southern Railway Company. | 


A vast scheme of port development at Southampton 
is contemplated by the company. Graving docks, 
larger than any yet constructed, reclamation on a large 
seale, extensive dredging operations and deep water 
quays and jetties on the river Test side of the harbour, 
for the largest Transatlantic liners, are included in 
the proposals. 

The 60,000-ton floating dock which is being built 
at the Armstrong Yard on the river Tyne for the 
Southern Railway Company, was not completed 


to be completed during 1924. 
The new harbour of Berlin, which provides accom- 
| modation for barges and sea-going vessels of up to 
600 tons, was opened for traffic in September. It 
was reported early in the year that the French firm 
of Schneider and Co. had secured the contract for 
' the construction of a new river port on the Danube 
| at Budapest. The same firm, in conjunction with 
|other French companies, is also stated to have 
| secured the contract for the new harbour works at 
| the Pirus. 
| In contrast with activity in the improvement of 


last year as was intended, the boilermakers’ lock- | inland navigations generally in Europe it is reported 
out having delayed the work. It is, however,| that the Italian Government has abandoned the 


expected that the dock will be in position at South- | scheme for the improvement of the river Po navigation 
ampton early next summer. 


A large amount of! and the project for linking Milan with the sea, work 








on both of which schemes had already been begun. 
The Palermo Harbour improvement scheme, which 
is estimated to cost about £2,000,000, has been 
started. 

South Africa.—The Congella dry dock at Durban, 
which will be one of the largest in the world, is now 
more than half built, and the erection of the sliding 
caissons for the two entrances was begun during the 
year. There is much activity in the Cape ports in 
connection with the provision of plant for the export 
of grain. It is expected that the system of elevators 
which is now beimg installed by the Government 
will enable a large proportion of the next maize crop 
to be handled in bulk. The new port elevator at 
Cape Town has a capacity of 30,000 tons. 

The reports of Sir George Buchanan on the South 
African harbours and the proposed new harbour in 
Zululand, were considered by the Union Govern- 
ment, but no steps which will give effect to any of 
his recommendations were taken. Negotiations are 
in progress between the Union Government and the 
Government of Portuguese East Africa, with the 
object of improving the facilities for transit through 
the Port of Lorenzo Marques. 

China and Japan.--The great earthquake of 
September, 1923, which devastated Tokio and 
Yokohama, resulted in vast damage to the harbour 
works at the latter place. The Japanese authorities 
have decided to rebuild the harbour, and already 
a considerable amount of work has been effected 
which will enable the port of Yokohama to be used 
pending complete reconstruction. The naval dock- 
yard at Asano suffered severely as the result of the 
earthquake. 

The report of Sir Maurice Fitzmaurice on the 
improvement of Hong Kong Harbour was issued 
in May. He recommends the adoption of an extensive 
programme of works, the first section of which is 
estimated to cost over one and a-quarter million 
pounds. Incidentally, Sir Maurice advises the pro 
vision of a depth of 37ft. alongside the wharves at 
low water in view of the deepening of the Suez Canal 
in the near future to admit ships of 35ft. draught to 
pass through it. 

India and the Middle East.-Work is still in pro- 
gress on the Back Bay reclamation at Bombay. It 
is reported that some modification of the original 
scheme of work is in contemplation. According 
to the original plan it was proposed to dredge on 
the harbour or east side of the Colaba Peninsula, 
and to pump the dredged material to the site o: 
the reclamation on the other side. It is now pro- 
posed to dredge on the west side and to pump over 
the new embankment on to the reclamation area. 

The new cotton dep6t which the Bombay Po 
Trust completed at Mazagon was opened by t 
Governor of Bombay in March. This work, whi . 
had been in hand for about 2} years, has cost oy. r 
£1,100,000. Its completion will relieve the cong 
tion at Colaba, which has been a matter of anxiety .o 
the authorities for many years. 

Good progress was made with the construction. >f 
the King George Dock at Calcutta. 

An important work in the Far East which, although 
not directly connected with dock or harbour under- 
takings, is of interest to port engineers, was opened 
for service in October. It is the Johore Causeway, 
which connects the island of Singapore with the main- 
land of Johore in the Malay Peninsula. The work 
was begun in 1919, and, although all of it is not yet 
completed, railway connection between the island 
and the mainland is now effective. A traffic lock, 
which is spanned by a swing bridge, is placed in 
the Causeway for the use of small craft navigating 
the narrow strait. The cost of this work is stated 
to have been approximately £2,000,000. 

In the Malay States the most important port work 
at present in hand is the construction of wharves 
at Prai, which are now practically completed. 

Canada.—The outstanding feature of port develop- 
ment in Canada during the year was the extra- 
ordinary atterition paid to the facilities for grain 
shipment at the principal ports. Not only does 
this remark apply to the St. Lawrence ports, but Van- 
couver is rapidly becoming one of the most important 
grain-exporting centres. The storage capacity for 
grain is being rapidly increased, and it is expected 
that there will be storage for 3} million bushels 
as soon as a large elevator, now under construction, 
is completed. At Montreal the storage capacity 
for grain now reaches 9 million bushels, which it is 
expected will be increased by 2 million bushels 
during the year 1924. Extensions of grain handling 
facilities are also to be undertaken at Halifax. Big 
developments of grain handling facilities are also to 
be carried out at Fort William, Ontario and Port 
Arthur. 

The new Ballantyne pier at Vancouver, which 
has been under construction for a considerable 
time, and has cost approximately £1,250,000, was 
opened in October. 

The new graving dock at St. Johns, New Bruns- 
wick, which is one of the largest in the world, was 
completed, and is stated to be now in use. The 
entrance is 125ft. in width. 

Work is still in progress on the Welland Canal, 
which, judging by the Government Budget appor- 
tionments, is absorbing something over 11 million 
dollars per annum in construction costs. It will be 
several years before this great work is completed. 
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At Esquimalt, Victoria, British Columbia, work 
was resumed early in the year on the construction 
of the dry dock efter having been suspended by order 
of the Minister of Public Works. Some delay was 
caused to the progress of the work early in the year by 
the bursting of a cofferdam. It is expected that the 
Dry Dock will be completed this year. The Esqui- 
malt Dock will have an entrance width of 125ft. at 
the sill level, and a depth of water over the sill of 40ft. 

United States.-'The New Orleans Navigation Canal 
was completed and was opened for use in May. It 
cost about 4$ million pounds and is 5} miles long. 
As a navigation canal it will ultimately form an 
important link between the Mississippi and New 
Orleans and the sea, but in the main its construction 
was brought about by the desire to provide increased 
waterside frontage at the Port of New Orleans. 

South America.—The contract for the extension 
of the Valparaiso Harbour works was let to Messrs. 
S. Pearson and Son, who were responsible for the 
construction of the earlier works completed about 
two years ago. The extension of the breakwater 
involves the building of a breakwater extension 
700 m. in length, part of which will be founded at 
the extraordinary depth of 180ft. below water level. 


A Chain-driven Locomotive. 


Tae rather unusual type of locomotive, specially designed 
for shunting purposes or service on private lines, which is 
illustrated by the engraving below, is manufactured by 
J. and H. McLaren, Limited, of Leeds, and, as will be 
readily appreciated, is an adaptation of the traction 
engine for which that firm is so well known. 

The use of a geared engine naturally results in a very 
powerful tractive effort being produced by an engine with 
cylinders small in comparison with those of a normal loco- 
motive, while the arrangement has the advantage that 
all the principal working parts are easily accessible. 

It might be thought at first sight that trouble would be 
caused through the rise and fall of the driving wheels, as 
the engine ran over inequalities of the road, altering the 
tension of the chain, but the makers assure us that they 
have experienced no difficulty from this cause. A jockey 
wheel, it will be noticed, is used to take up the slack of the 
chain. 

The engine, illustrated in the engraving, is built for 
the standard 4ft. 8}in. gauge, and has compound cylinders, 
6}in. and 10}in. diameter by 12in. stroke. The driving 
wheels are 3it. lin. diameter. The engine can be fitted 





The estimated cost of the section of works now put 
in hand is £1,500,000. 

At Pernambuco the Brazilian Government 
about to spend a sum estimated at about half a| 
million pounds on the improvement of the harbour | 
approaches. 

At Callao, in Peru, port extensions on a large scale | 
are in contemplation, and at Boca de Ceniza and | 
Magdalena River, in Colombia, harbour works c osting | 
£1,200,000 are in course of execution. 


is | 








Safety Hand Wheel for Valves. 


Ln order to prevent damage to valve spindles and seat- | 


ings caused by the application of excessive force in the | 
action of closing, a new, simple and ingenious type of | 
hand wheel has been invented by Mr. 'T. F. Gray, of Bolton’s | 
Superheater and Pipe Works, Limited, Adswood, Stock- | 
port. In outward appearance, the wheel differs only | 
slightly from an ordinary hand wheel, but it is prov ided | 
with a friction disc D, which is keyed to the valve spindle 
and is made of hard steel. On the periphery of this disc are 
twa hemispherical recesses, into which fit the heads of two 
hardened rustless steel phungers or clutch members C, 
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THE GRAY SAFETY HAND WHEEL FOR VALVES. 


the plungers being held in engagement by means of helical 
springs E. These springs are made of sufficient strength 
to keep the plungers in engagement with their holes under 
normal conditions of operation, but should extraordinary 
force be applied to the hand wheel after the valve is closed, 
as frequently happens when bars or levers are used, the 
plungers are forced out of their recesses in the disc and 
the whole wheel turns freely, thus preventing damage, 
such as breakage of the spindle, stripping of the thread or 
injury to the valve seating. The “ Gray” hand wheels 
are made up to 28in. in diameter and possess the advantage 
of being applicable to existing or new valves of all descrip- 
tions, without any alteration to the valves. | 


| 











A Heavy Train.—In connection with a paragraph ender | 
this heading, which appeared on page 52 of our last issue, it 
is only fair to say that the engine, of 134 long tons, which 
hauled a train weighing, in all, engine included, 1956 short fons, 
was a Garratt engine by Beyor, Peacock and Co., Limited. | 
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menced. The latter total is considerably larger than for 
, the previous quarter, and in conjunction with the increase 
recorded in British yards, appears to show a tendency 
towards an improvement in the conditions of the ship 
building industry of the world. The total world tonnage 

2,444,336 tons—includes 231,000 tons—of which only 
67,000 tons are outside Great Britain and Ireland—on 
which work is suspended. The tonnage actually under 
construction is thus 2,213,000 tons, which total is 1,233,000 
tons below the highest pre-war record reached on June 
30th, 1913, viz., 3,446,558 tons. 

There are at the present time under construction in the 
world thirty-one vessels of between 10,000 and 20,000 
tons each and seven of 20,000 tons and upwards. Nine- 
teen out of the thirty-one, and all the larger vessels, are 
being built in Great Britain and Ireland. The returns 
show that there are at the present time thirty-three 
steamers and motor vessels, each of over 1000 tons, with 
a total tonnage of 175,164 tons, under construction in the 
world for the carriage of oil in bulk. Of these tankers, 
thirteen of 83,646 tons are under construction in Great 
Britain and Ireland. The tonnage of vessels now being 
built in the world which are to be fitted with internal 
combustion engines amounts to 634,027 tons, while the 
tonnage of steam vessels under construction is 1,793,579 
tons. The motor tonnage thus equals 35} per cent. of the 

















McLAREN CHAIN-DRIVEN LOCOMOTIVE. 


with one or more travelling speeds, which can be put out 
of gear, and the fiy-wheel run round for driving stationary 
machinery. A large water tank is carried in the frame, 
under the barrel of the boiler, and the engine is fitted with 
@ feed pump and injector. 

An engine similar to the one illustrated is at work for 
general shunting purposes in a Croydon yard, and the 
owners state that the average load consists of fourteen 
10-ton loaded trucks on the level or five trucks up an 
incline of 3 in 100, the speed being from 5 to 8 miles per 
hour. The consumption of fuel is about 2 cwt. of Welsh 
coal per day. 

A smaller engine, built for a 2ft. gauge, has a hauling 
capacity of 100 tons on the level, and is capable of running 
15 miles per hour. Compound cylinders are provided, the 
sizes being 4}in. and 7}in. by 8}in. stroke. The engine is 
fitted with two travelling speeds, a pump and injector. 
The driving wheels of this engine are 24in. in diameter. 
The arrangement of the chain is slightly different, three 
jockey wheels being employed, so that the chain leads in 
a horizontal direction towards the driving axles on both 
the taut and slack sides. 








The Quarterly Shipbuilding Returns 


Liuoyp’s ReeisteR shipbuilding returns for the quarter 
ended December 3lst show that the tonnage under con- 
struction in Great Britain and Ireland-——1,395,181 tons 
was about 124,000 tons more than at the end of September, 
but there was still a decrease as compared with twelve 
months ago of about 73,000 tons. The total included 
164,000 tons on which work is suspended. Deducting 
this tonnage in order to enable a comparison to be made 
with figures for normal times, it will be seen that the 
tonnage actually under construction at the end of December 
amounted to 1,231,000 tons. The average tonnage being 
built during the twelve months immediately preceding the 
war was 1,890,000 tons, i.e., 659,000 tons more than the 
present total. A considerable increase is, however, shown 
in the tonnage commenced during the quarter, namely, 
244,506 tons, as compared with 111,860 tons during the 
third quartér of the year. The tonnage launched during 
the quarter ended September 30th only amounted to 
66,474 tons, whereas the total for the quarter under con- 
sideration reached 114,583 tons. 

The total merchant tonnage being built in other countries 
—1,049,155 tons—includes about 67,000 tons on which 
work has been suspended, leaving about 982,000 tons 
actually under construction, the latter figure being 42,000 
tons less than at the end of September, 1923. -The figures 
for the leading countries abroad are:—Germany and 
Danzig, 336,624 tons; Italy, 119,663 tons; Holland, 
112,811 tons; France, 110,725 tons; and United States, 
91,585 tons. 

From a table showing the number and tonnage of 
vessels launched and of vessels commenced in the world 
during the quarter under review, we notice that 217,410 
tons were launched abroad and 228,072 tons were com- 





steam tonnage, showing the remarkable development 
which is taking place in the adoption of this system of 
propulsion. These figures include fifty-five motor vessels, 
each of 5000 tons and upwards, seven of which are ot 
between 15,000 and 22,000 tons. 

Of the vessels given in the Returns as being under con 
struction in the world—-which total excludes vessels the 
construction of which has not actually been commenced 
and also all vessels of less than 100 tons—-387, of 1,360,067 
tons, are under the inspection of the Society's surveyors, 
with a view to classification in Lloyd's Register Book. 








Australian Engineering Notes. 


Tuk North Australian Worsted and Woollen Company, 
Limited, now being formed in Brisbane, proposes to erect 
in the Queensland capital a woollen mill at a cost, when 
fully equipped, of between £80,000 and £100,000. Later 
it is probable that mills will be erected at Rockhampton 
and Townsville or Charters Towers. It is intended to 
make all the yarns used. 


7 . * al * . 


Tue Under-Secretary of Mines anticipates that the 
mineral production of New South Wales for 1923 will 
reach a total value of £14,000,000, and that the coal output 
for 1923 will be 9,500,000 tons, valued at approximately 
£8,000,000. 


* * * * > * 


THe Tasmanian House of Assembly has voted a sum 
of £31,000 to establish a sub-station at Lake Margaret 
and erect a transmission line from there to Zeehan, on the 
west coast, for the purpose of supplying electric power to 
the Electrolytic Zinc Company’s ore treatment works at 
that place. 


. * . . * * 


A BLAST-FURNACE blowing engine has recently been 
completed by Messrs. Thompson and Co., of Castlemaine, 
Vic. It is said to be the largest reciprocating power unit 
so far constructed in Australia. It is a cross compound 
steam engine, and the working steam pressure is 225 Ib. 
per square inch. The maximum speed is 100 revolutions 
per minute, at which speed the air piston displacement 
exceeds 60,000 cubic feet per minute. The net floor spaee 
occupied by the engine is 25ft. wide by 56ft. long. The 
engine was ed and constructed to the order of the 

Hoskins Iron and Steel Company for use at its iron and 
steel works at Lithgow, N.S.W. 


* * + * * . 


Tue return to prosperous conditions and financial 
buoyancy in New South Wales is strikingly illustrated by 
the building statistics of the Metropolis for 1923, which 
show that new buildings erected numbered 10,450 at a 
cost, inchiding additions to existing buildings, of 
£10,133, 116. 
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Scottish Read Conference. 


On ‘Tuesday and W einenine of this week a 
*“Seottish Road Conference’? was held in the City 
Chambers, Edinburgh. It was held under the auspices 
of :—The Convention of Royal Burghs ; the Associa- 
tion of County Councils; the Association of District 
Committees ; the Institution of Municipal and County 
Engineers (Scottish District); the Association of 
Road Surveyors in Seotland ; and the Royal Scottish 
Automobile Chub, and was attended by numerous 
delegates from all parts of Scotland. 

On the Tuesday at the morning session the repre- 
sentatives were, first of all, welcomed by the Lord 
Provost of Edinburgh, and then set themselves to 
consider the general question of ‘‘ Road Administra- 
tion and Finance.’ The following three papers were 
presented for discussion :—({a) ‘‘ Road Maintenance 
and Finance—Scotland,” by Mr. J. Harling Turner, 
the Convener of the County of Ayr; (6) “ Highway 
Finance,’ by Mr. Wallace Fairweather, the Chairman 
of the Upper Renfrewshire District and Roads Com- 
mittees, and President of the Association of District 
Committees in Scotland ; and (c) “‘ Road Administra- 
tion and Finance (Burghs),” by Sir Henry Keith, 
Provost of Hamilton. All these three papers were 
concerned rather with the means of raising money 
for the maintenance of roads, rather than with the 
engineering side of the question. We do not propose 
therefore to give full outlines of their contents. 


Tue Taxinc or Moror VEHICLES. 


One or two passages may, however, usefully be 
quoted. From Mr. Turner’s paper, for instance, we 
take the following:—“1l . . . suggest that the 
present method of taxing motors according to horse- 
power is unfair. Take, for example, a 23 horse-power 
car weighing 15 ewt., and which is taxed at £23, 
against a 14 horse-power car weighing 1 ton 5 ewt. 
to 1 ton 10 ewt., and taxed at £14, and which, I 
should say, nearly doubles the wear and tear to the 
roads, as compared with the lighter car. I would 
propose that the general licence which all motor 
vehicles would have to bear should be calculated on 
the horse-power and weight. Take, for example, a 
car of 23 horse-power and weighing 15 cwt., the 
tax, 1 would suggest, would be £3 9s.; a car of 14 
horse-power and weighing 30 cwt., £4 4s. ; and a car 
of 40 horse-power weighing 40 ewt., £16. These rates 
are arrived at by multiplying the horse-power by the 
weight in cwts. and taking the result at £1 per 
100 ewt.-h.p.” 


GRANTS FROM NATIONAL SOURCES. 


Mr. Fairweather summarised his remarks as 
follows :—‘‘A higher standard of maintenance of 
main roads is desirable, and to secure that and fair 
upkeep of other roads, larger grants are required from 
national sources, approximating to half the total cost. 
The fund to provide such grants should be enlarged 
by higher taxation of the heavier users of the roads. 
The balance of cost can best be met by local rating 
on the basis of valuation as at present, excepting 
in eases of exceptionally low valuation where trunk 
roads pass through the area. Uniformity of standard 
should be secured if need be by supervision of road 
engineers appointed by the National Contributing 
Authority.” 

In concluding his paper, Sir Henry Keith re- 
marked :-—** But when we observe that the expendi- 
ture upon roads has increased from £17,900,000 in 
1913 to £41,500,000 in 1921, we have to admit that 
the cause of the increase is ‘mechanically propelled 
vehicles,’ and to inquire whether their contribution to 
the cost is reasonable. It is certainly not equitable 
that the greater portion of the inerease should be 
borne by local ratepayers with limited resources for 
what is, undoubtedly, mainly national service. But 
neither of the alternatives seems to afford a per- 
manent solution. Luxury motors should certainly 
pay sufficiently for the comfort of smooth roads. 
Commercial motors can only contribute adequately 
by levying a form of indirect taxation upon their 
customers; although all forms of heavy motors, 
involving excessive wear of roads, should be specially 
taxed. But just as I should maintain that all national 
and quasi-national services should be financed by a 
graduated single tax upon incomes above the poverty 
level, so I hold that roads, except so far as they are 
financed from motor licence duties and charges upon 
direct users, should be classed among the national 
services. Rating as we know it should be abolished, 
except for services beneficial exclusively to property, 
and thus the burden of national service would rest 
on the units of the State in proportion to their 
ability.” 


THE MAKING AND MAINTENANCE OF Roaps IN CITIES. 


At the afternoon session the first paper on the list 
was contributed by Mr. John R. Findlay, City Road 
Surveyor of Edinburgh. It was entitled “* The Main- 


tenance of Roads in a Large City,” and it dealt 
specially with road widenings and road surfacings, 
carried out and used, respectively, in Edinburgh. 
The author stated that during the past two years 
from 400 to 500 men had been employed by direct 
labour on road work, and that the schemes of road 
widening and improvement completed, in hand, or 





about to be begun entéiled a gross expenditure of 
£416,893. The cost per mile varied considerably, 
depending on the amount of cutting, rockwork, wall 
and bridge building, and compensation to owners and 
tenants, but the larger, schemes averaged £30,000 
per mile. All the roads were finished with stone 
boundary walls or iron fencing, and the following are 
some of the prices paid for materials, &c.:— 


Rubble walling, average I4in. thick 13s. per yard 

” tS NE cw RU? ce CREP Che gd. 

Iron fencing, 5ft. high (balusters 
jin. thick) . 

Whinstone rubble for bottoming, 
including cartage 

2}in. dry macadam, including “cart- 
age. 9s. 6d. to Ls. per ton 

Tarred ‘aggregate (jin. to 2hin. ), in- 
chiding cartage .. 

Tarred jin. to fin. gravel for foot- 
a including cartage 

Jobbing carts, per pair .. é Sue 

Granolithie pavements, including 
6in. bottom, 2in. 6 to 1 binding, 
and lin. of 2} to 1 finishing coat 

10in. by 6in. hammer dressed curb Is. 6d 

Three-course 4in. by 6in. whin sett 
channels ad els 


133. 6d. per lin. yd. 


6s. to 6s. Gd. per ton 


24s. to 26s. per ton 


28a, to 29s. per ton 
24s. to 25s. per day 


6s. 7d. per yard 
ne lin. foot 


2s. per lin. foot 


The roads generally were constructed with whinstone 
bottoming 9in. to 10in. deep, blinded with ashes 
or a light coat of macadam and thoroughly rolled, 
after which the surface coat of waterbound or tar- 
macadam was applied and rolled to a finished thick- 
ness of 3}in. to 4in. When the road was grouted, 
the mixture used was either tar and pitch, in the 
proportion of a barrel of No. 2 tar to 2} cwt. of 
pitch, or oxphaive and Spramex in the proportion 
of about 2 cwt. of 65 penetration Mexphalte to 1 ewt. 
of Spramex. 

As regards surfacing and maintenance, it was 
mentioned that while there was still far too great 
a mileage of waterbound macadam roads, yet a 
policy of converting them to tar-macadam when- 
ever renewals were necessary was being pursued. 
All tar-macadem roads were sprayed, some annually, 
and others every second or third year as might be 
required. At present an area of about 850,000 square 
yards was sprayed annually in Edinburgh 

Mr. Findlay finally discussed, in turn, the following 
surfacing materials :—Compressed and mastic asphalt, 
whinstone and granite setts, concrete, wood paving, 
clinker asphalt, and rubber, of which a section, 
100ft. long by 16ft. wide, was laid down last year 
in one of the main thoroughfares. The paving, it 
was explained, had an excellent surface and had, 
so far, stood the traffic well. 


Tue PAVINGs OF THE STREETS OF GLASGOW. 


A second paper, also entitled “‘ The Maintenance 
of Roads in a Large City,” was by Mr. Thomas 
Somers, Assistant Master of Works, Glasgow, and 
dealt with street paving in that city. 

It appears that out of a total length of 345 miles 
of public streets, 117 miles are surfaced with 
macadam, 198 with setts, 23 with asphalt, 6 with tar- 
macadam, and only 1 with wood. The small amount 
of wood was explained by the fact that it was found 
very costly to maintain owing, largely, to climatic 
conditions and to the method of shoeing horses 
which is employed. Where necessary, and where 
gradients permitted, the ordinary macadam road was, 
Mr. Somers said, being re-surfaced with tarred metal, 
the interstices being filled in with granite chippings. 
After rolling, the surface was tar-sprayed, gritted 
with granite chippings, and lightly rolled. During 
the last two summers # mixture of tar and bitumen 
had, continued the author, been used for spraying 
and coating metal for the repair of concrete roads. 

With a view to getting information as to the wear- 
ing qualities of various paving setts under the traffic 
conditions in the city, a street was, some years ago, 
laid down in sections with whin and granite setts 
from quarries throughout the country. As a result 
of that test, which extended over a period of years, 
it was found that the best wearing setts were of 
Seottish granite from West Coast quarries in the 
neighbourhoods of Loch Fyne and Loch Etive, 
namely, Furnace and Bonawe, and Welsh granite 
from Penmaenmawr. The life of granite-sett paving 
in Glasgow is from twenty-five to thirty years. 

In discussing ‘“ Maintenance”’ in a final note 
in his paper, Mr. Somers remarked: “‘ The continued 
opening of streets by Corporation Departments 
and Post Office authorities for the purpose of laying 
services, materially adds to the cost of maintenance 
of the streets. There is no doubt that the life of 
street paving, in many cases, is very materially 
reduced by such openings. No restoration of such 
openings is satisfactory, but while every endeavour 
is made to prevent such openings being made by 
asking the Departments if they have any works 
to carry out before proceeding with the paving of 
streets, it would appear to be inevitable that openings 
are required before the paving is ready for renewal.” 
Glasgow is not the only city which suffers from this 
cause ! 


REPAIRING AND Matnratninc Roaps 1n ScoTLAND. 


The third paper, which was by Mr. W. L. Gibson, 
M. Inst. C.E., Road Surveyor to the Perthshire 
County Council (Western District),. was, entitled 
**Methods of Repair and Maintenance of Roads in 
Scotland.” 

Mr. Gibson remarked that a system of road con- 





struction which might give excellent results jy 
England might be a decided failure in Scotland, 
because the former couutry was favoured with much 
better weather conditions than was the latter. He 
gave the following statistics as to the average weather 
conditions which prevailed in the Midlands of Scotlan«| 
last year : 


eS dhine: «tine on «woh ie 

Rain days ie sctietieae 0.4 macs Mee 

Sunshine >) ae vee ep aes “ee 

eee ca Be cl Pan ee” 8 . Variable during 
wouw month 

Snow .. . 25 day 

tnt day temperature 57. 7 deg. F., sume 


39. 8 dex. F. +» Winter 


These figures, he said, gave some idea of thie 
adverse conditions which confronted the enginee: 
who was responsible for road maintenance. He hac 
also, he added, to reckon with sudden changes in 
temperature and weather conditions, which hai 
very serious influences on the wearing crusts, par 
ticularly in the winter months, during sudden thaws 
after spells of frost. The past season had been one 
of the very worst in the memory of all in that respect 

The author, after emphasising the necessity of 
providing a strong, properly drained foundation, no 
matter what wearing surface was to be put on th: 
top of it, then went on to describe the results obtaine:| 
from laying a series of experimental surfaces on 
the Great North Road near Dunblane, in June, 1915. 
These sections had been under test during the inte: 
vening 8} years, during which approximately 1,000,000 
tons of traffic had passed over them. We cannot 
afford space to refer in detail to the figures whic!) 
are given as a result of the test, but it may be said 
at once that they prove amply that ordinary macadam, 
even when its surface is tarred, was found to be very 
considerably inferior in length of life and cost of 
upkeep to tar or bituminous macadam. To ux 
Mr. Gibson’s own words, the figures “‘ prove con 
clusively the false economy of laying a cheap and 
weak class of construction as compared with a more 
expensive and stronger kind, on a road which is 
subjected to a fairly heavy traffic.” 

During the past four years further tests of various 
kinds of road construction had, Mr. Gibson went 
on to explain, been under observation on first-class 
roads in West Perthshire. Among them were : 


Cost per 
square yard, 
a. 

(1) Groutphalte macadam (surface sealed with 

Sprayphalte) .. 36.93 
(2) Tarrea nickel slag aguregate (surface ‘sealed 

with Spramex) .. 55.25 
(3) Macadam grouted with 2 parts Limmer 

Epure and 1 part No. 2 tar (surface sealed 

with the same compound of Epure and 

tar) ee 38.49 


(4) Macadam grouted with equal parts pitch 
-_ tar and 10 per cent. creosote oil (sur- 
ace sealed with tar) : 36.89 
(5) Br ne grouted with 50 per cont. tar and 
50 per cent. Mexphalte (surface sealed 
with same ee of tar and Mex- 
phalte).. .. 45.75 
In consequence of the experience which he gained 
with these surfacings, Mr. Gibson, some two years 
ago, finally adopted the 50/50 grouting system 
as the most suitable for West Perthshire, it having 
proved to be an economic, practical, expedient and 
adequate method of maintenance to meet the great in- 
crease of mechanically-propelled traffic in the district. 
The paper concluded with a note on “‘ Carpeting.” 
At the commencement of the morning session on 
the Wednesday, there was a short address by Sir 
Henry B. Maybury, K.C.M.G., Director-General of 
Roads, Ministry of Transport. 


QUESTIONS OF ADMINISTRATION. 


A paper by Mr. W. E. Whyte, of the Middle Ward 
of Lanark, entitled ** Some Administrative Questions 
Connected with the Management and Maintenance 
of Roads,” was then presented. ‘The author divided 
his subject under the following headings : 

(1) The question of a uniform standard of main 

tenance ; 

(2) The need for a time limit for the strengtheniny, 
improving, and proper surfacing of first-class 
roads ; 

(3) Economies that may be introduced : (a) organi- 
sation, (6) use of plant ; 

(4) Improved means of traffic control ; 

(5) Direction posts and danger signs ; 

(6) Future working programme ; 

(7) Research and experiment ; 

and concluded by suggesting the formation of a 

Consultative Council for Scotland, which should 
represent the various interests, and which should 
keep itself abreast of the times and fully informed 
of new and improved methods and systems, explore 
difficulties, anticipate developments, and act gener- 
ally in an advisory position. 

The Conference closed at mid-day. 








AN appeal is being made by the organisations which 
formed the Traders’ Co-ordinating Committee for funds 
to carry on its work as the Railway Rates Tribunal. 
This committee endeavours to secure agreement with 
the railway companies and thus to reduce some of the 
questions as to standard charges that will have to be 
decided by the Tribunal. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Market Situation. 


THE cautious.spirit which was manifest at the 
yuarterly meeting of the Midland iron trade continues 
io hold sway, political and labour uncertainties and the 
menace of foreign competition being mainly responsible. 
Continental competition has become a factor the influence 
of which cannot be disguised. While most native prices 
are advancing, continental quotations are coming down 
week by week, and Belgian representatives who attended 
last week’s iron trade meeting were ready to do business 
it prices which have disturbed confidence in the stability 
of home prices. ~The price reductions of foreign com- 
petitors have effectually prevented any further price 
idvances either in iron or steel 
lifficult to maintain .recent quotations. There are great 
omplaints of the unprofitable character of steel produc- 


tion, but in spite of the reorganised association, prices | 


sannot be advanced under existing circumstances. In 
some cases the foreign quotation is as much as £2 5s. 
per ton below the home figure for the same class of material. 
Nevertheless, it not appear that a particularly 
volume of business is going abroad even at these 

Buyers, however, anticipate a reduction in home 
prices, and they are withholding orders. At the moment 
both producers and consumers are adopting a waiting 
policy, and business ‘* hangs fire.” 


does 
irge 


prices 


Manufactured Iron. 


Although the specifications for the 
iron required in connection with the new wagon building 
orders have not yet been given out, local ironworks have 
fairly satisfactory order books. There are indications that 
iron will be preferred to steel in these contracts, owing 


to its better resistance to corrosion, and the Staffordshire | 


ironworks are looking forward to a busy time. Up to 
the present there has been no such accession of new business 


as would stiroulate the upward movement in prices | 
lately apparent. Marked bar prices have. therefore, 
been left alone. They have stood at £14 10s. since April | 
last Crown bars are firm. Staffordshire producers | 


are having to pay Is. per ton more than of late for works’ 
coal, and in some cases 5s. per ton more for pig iron, 
and, consequently, they now adhere to the basis of £12 10s. 
Makers of nut and bolt bars are endeavouring to get some- 
thing more than £11, notwithstanding the disparity 
between that figure and the price to which Belgian bars 
have now been cut—about £8 I1ls., a reduction of some 
is. per ton on recent quotations. It seems more than a 
coincidence that Belgian quotations should be reduced 
at a time when home prices are rising. South Stafford- 
shire mills now quote £11 2s. 6d. to £11 5s., and Lanca- 
shire mills quote £11 10s. While there is a fair amount 
of work in hand, additional orders are hard to get. Wrought 
iron gas tube strip has increased in value by from 2s. 6d. 
per ton. Producers who were doing business at 
£12 15s. last week are now demanding £12 17s. 6d., and 
in some cases £13. 


to 5s 


Steel. 
Steel makers have good order books, but are 
finding it necessary to handle prices cautiously. For 


the most part they have to depend upon large production 
to make a profit, and they get some assistance in this 
direction by the heavier tonnages now ordered, which 
reduce the amount of roll-changing. The severe Belgian 


competition, which is becoming keener, is having its | 


effect upon the raw steel situation, and billet values have 


been brought down to £8 10s., with sheet bars, in some | 
Steel makers complain | 


cases, as low as £8 5s. 
that prices are finely 
difficult to maintain even current rates under the stress 
of continental. competition. Belgian sellers are very 
desirous of finding customers here for heavy blooms, 
and are offering supplies at £6 10s. delivered in the district. 
They quote 2in. billets at £7 to £7 2s. 6d., a reduction 
of about 5s. per ton on recent quotations. While the 
majority of rollers of small steel bars adhere to the agreed 
figure of £10 15s., other producers, in face of external 
competition, have quoted down to as low as £10. Even 
this figure, however, fails to attract customers with Belgium 
in the market offering supplies at £7 2s. 6d. f.o.b. Antwerp. 
or £8 5s. delivered here. Birmingham merchants are 
taking advantage of this steel to ship direct from Antwerp 
to various foreign destinations. 


per ton. 
cut. 


Scrap. 


Steel scrap, following the recent boom, is now 
a decidedly weak market. Though sellers have reduced 
their quotations by something like 15s. per ton, they fail 
to find customers. Offers have this week been made 
by sellers at £4 5s. and £4 7s. 6d., but little business is 
passing. 


Galvanised Sheet Values Easing. 


Though the sheet mills have still a great deal 
of work to get through before they will be seriously 
troubled about further contracts, the quietude in 24 
gauge corrugated sheets has resulted in prices easing to 
the extent of about 5s. per ton. Mills that have not 
full programmes have this week accepted orders at as 
low as £18 10s. 


Lead-coated and Tinned Sheets. 


At the usual meeting last week of the Tinned 
Sheet Manufacturers’ Association, prices were fixed for 
the ensuing quarter at : Best charcoal, 58s.; charcoal, 56s.; 
unassorted, 52s. per cwt. to 20 gauge. The new quarter's 
price for lead-coated sheets is £28 per ton to 20 gauge. 


Raw Iron. 


Pig iron producers in the Midlands continue 


finished | 


Nevertheless, they find it | 


their efforts to improve upon late selling prices, though 
they are not meeting with much success. Values are 
maintained, however. Furnace owners say that present 
| prices yield only a bare return on the basis of coke at 
| 24s. at ovens; but that rate has only a limited applica- 
| tion. About fifteen months ago blast-furnace coke was 
selling at 17s. 6d. at ovens, but to-day the price is nearer 
27s. 6d. This is a prohibitive figure for independent 
Black Country furnaces, which look to pig iron and pig 
|iron alone to earn them a profit. The loss of keeping 
| furnaces standing is heavy, but owners prefer this course 
| to the more risky one of restarting in the present condi- 
| 


tions of the market. Coke supplies are still stringent, 
and it is no easy matter to secure sufficient to keep going 
those furnaces which are in blast. The market level for 
Midland brands would appear at date to be: North 
| Staffordshire forge, between £4 10s. and £4 12s., and 
| foundry, £4 17s. 6d. and £5; Northamptonshire runs, 
| forge, £4 7s. 6d. to £4 8s. 6d., with foundry, £4 13s. 6d. 
to £4 15s.; Derbyshire makers want £4 8s. to £4 10s. 
| for forge, and £4 15s. to £4 17s. 6d. for No. 3 foundry. 


Makers, in fact, find it | 


£150,000 Bridge Contracts for Tipton. 


Much satisfaction was expressed in Midland 
|engineering circles when it became known that the 
| Horseley Bridge and Engineering Company, Limited, 
| Tipton, Staffordshire, had secured a £150,000 contract, 
given out by the London and North-Eastern Railway 
| Company, for the erection of bridges to span the river 
Waveness in Norfolk. The contract is for two steel 
girder bridges, swinging on «a central pier, with long 
approach viaducts on either side. Powerful electric 
motors will be used to swing the bridges round parallel 
with the stream to allow river craft to pass up and down. 


Nut and Bolt Industry. 


The nut and bolt industry of the Black Country 
is, 1 am happy to state, showing considerably more 
activity than has been the case of recent months, and 
Darlaston manufacturers generally seem to be of the 
opinion that further improvement may be looked for 
during the ensuing year. Mr. George Wiley, of James 
Wiley and Sons, Limited, in a recent interview, said 
that for some years the Chinese market had been closed 
to British bolts and nuts, but lately there had been in- 
quiries for material for Chinese railways, and quotations 
were being sent out. Special efforts were also being made 
to capture the small bolt trade which had been held by 
| America for twenty-five vears. 


The Chain Trade. 


There has been a detinite improvement in the 
| chain trade in South Staffordshire of late, and although 
there do not appear to have been any really big contracts 
booked as yet, the prospects are brighter than they have 
been. There has been quite an improvement in ship- 
building in the commercial sense, but such ships as have 
been ordered will not provide immediate work, because 
the chains, cables and anchors required for them will 
not be wanted until the boats are ready for launching. 
There is, however, an improvement in the engineering 
industry, which affects the chain trade, and which is 
expected to provide early additional work. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


General Conditions. 


Tue iron and steel markets here remain very 
quiet, and the feeling with regard to the quarterly meeting 
|} at Birmingham is one of disappointment. Much more 
definite movement was expected from this meeting 
of the trade ; but althotigh the general tone was cheerful 
there was no indication whatever that prices of iron and 
steel were about to become more profitable to the pro- 
ducers. Hence, in the Manchester market the feeling 
is rather duller than it was before the quarterly meeting. 
Nevertheless, it is believed here that a slow and steady 
improvement in trade is coming as work progresses on 
the various railway schemes. The announcement of the 
postponement of Government shipbuilding in view of 
a possible change is taken rather badly, and the whole 
political situation is blamed for the failure of the market 
to respond to the hopeful feeling of the New Year. 
seems to be a good deal of nervousness all round, and part 
of it is in connection with the fear of failure and the utter 


uncertainty of financial stability. 
} Metals. 
| The non-ferrous metal trades in this district 


are in a doubtful position. Any hope of a revival in copper 


prices seems now to be abandoned, and a low average 
| price is believed to be probable throughout the first 
| quarter of the year. The only strong section of the market 
}is tin, for which higher prices have been obtainable. 
Some time ago it was suggested that tin might again reach 
£250 per ton, and this point seems now to be near at hand, 
if it be not already arrived at by the time these lines 
| are printed. The statistical position of the metal is very 
; much better than it was at the beginning of last year. 
| Visible stocks have been reduced by a considerable 
|amount ; but, on the other hand, the price of tin is some 
| £60 per ton higher than it was last January. The price 
has, however, been slowly moving upwards ever since 
| last August, and it is by no means certain that the upward 
| movement has yet come to an end. It is thought, however, 
| that there may be some profit-taking which may. affect 
i= market for a time. Copper keeps very dull here, 








and the fluctuations have been inconsiderable. The 
steady fall in the American Exchange naturally tends 
to keep up the price in sterling of electrolytic copper. 
| The market is, however, so low that it is difficult to be- 
lieve in any further fall, although there are no signs of 
a movement in the other direction. Certainly, the engi- 
neering demand for copper is poor, but the cable and copper 


There | 








wire departments are taking a fair quantity of metal. 
There is no doubt that the lack of money to buy new 
machinery is hindering any revival of the consumption 
of copper in the engineering trade. Dealers in old non- 
ferrous metals may generally be trusted to get a fairly 
accurate idea of the state of things, and it is noticeable 
that they are very disinclined to buy for stock and are 
offering very low prices for old gun-metal and brass, 
the reason being that they find no adequate outlet for it. 
In Manchester a good lot of old gun-metal will barely 
fetch £46 per ton from a dealer. No change has been 
made in the official prices for manufactured copper and 
brass. Lead and spelter have both been very steady 
markets of late, and the latter metal seems inclined to 
rise. Lead is a little uncertain owing to the disturbances 
in Mexico, which may lead to some curtailment in the 
supply. 


Pig Iron. 


The market here for foundry pig iron remains 


| very quiet, and there is now no indication of higher prices 


to come. The threat of a great railway strike has caused 
considerable anxiety, for if it comes it cannot pass without 
causing great dislocation of trade and great losses. With 
this threat hanging over industry it is, of course, impossible 
for a revival of trade to develop as it might otherwise 
do, and both buyers and sellers of pig iron are more 
cautious. The price for Derbyshire foundry iron, de- 
livered in Manchester, remains at about 102s. 6d., with 
Lincolnshire at 104s.; but there is less inclination to buy 
for forward delivery. It seems quite possible that for 
a month or two buying will be confined to small lots. 
There is still great uncertainty as to what may happen 
to coke prices. At present the theoretical price of furnace 
coke in the Midlands is 24s., but ironmasters are reckoning 
that they will have to pay 25s. shortly, and perhaps 26s., 
and then the present selling price for pig iron will scarcely 
pay. There is, however, no great chance of raising the 
price even if coke should become dearer. The export 
demand for pig iron remains poor, but this concerns 
Cleveland furnaces more than those upon which the Man- 
chester foundry trade relies. Prices for Scotch and for 
hematite pig iron in Manchester remain steady, but there 
is not much business being done. 


Steel. 


There has been rather more inquiry reported 
lately for steel plates, but not very much actual business 
has been done. Some makers keep to £11] per ton, but 
business can be done at £10 10s. to £10 15s. There are 
merchants with stocks bought before the recent advances 
who could do better than this. The demand for sections 
is dull, and selling agents complain that they cannot 
easily obtain the Association price of £10 per ton; but 
in view of the general position one cannot think that this 
price is too high, or that anything would be gained by 
reducing it. There is no margin of profit for the makers 
at £10 per ton. Continental prices, both for finished 
steel and for iron, have been easier, and it is possible that 
competition from that source of supply may become 
greater. At any rate, there is now no chance of imports 
being stopped by legislation. 


Scrap. 


Dealers in scrap iron and steel are still rather 
discontented with the state of their trade. There has, 
however, been some improvement in the demand for 
melting steel scrap from Sheffield, and it is possible that 
business with Lancashire will be resumed. Sheffield con- 
sumers are prepared to pay 5s. per ton more than was the 
case at the opening of the year, and it is said that supplies 
are now scarce in that district. The prices offered by 
Welsh consumers are useless to the Lancashire dealer. 
Heavy wrought serap is fairly firm and up to 100s. is 
still paid by some of the Lancashire forges. In cast 
scrap not much is being done here yet. The nominal 
prices quoted by dealers are unaltered, and range from 
87s. 6d. to 95s. per ton according to quality. Ironfounders 
have not yet begun to buy in any quantity, but it is be- 
lieved that they must soon come into the market. 


Tidal Intakes for Power Stations. 


A paper on “ Tidal Intakes for Power Stations ” 
was read before the Liverpool Engineering Society on 
the 9th inst. by Mr. T. R. Wilton, M. Inst.C.E. The 
author said that there was a natural tendency in this 
country for a large section of its industries to be de- 
veloped in areas on the seaboard, and that therefore 
power stations adjacent to the seaboard were favourably 
placed for distribution purposes. A further advantage 
was in connection with the disposal of ashes, which, m 
some cases, could be combined with the reclamation 
of low-lying or slob lands on an estuary or sea frontage, 
or they could be disposed of by dumping in the adjacent 
waters. He mentioned several difficultres which had to 
be overcome in the supply of condensing water from tidal 
sources, namely, the alteration of the level of the source 
of supply, the presence of solids—both floating and in 
suspension—the preservation or creation of suitable 
local littoral or estuarial conditions, and the protection 
of the source of supply from damage by shipping. Mr. 
Wilton described an intake system for condensing water 
which he had designed for the United Alkali Company 
at Widnes. These intakes were designed with a very low 
velocity at the mouth, the water being speeded up after- 
wards to prevent deposition. The pumps were self- 
flooding, and a syphonic recovery of head was arranged 
at the outlet. The mouths of the intakes were in extra- 
ordinarily shallow water, and there were abnormal sand 
and mud troubles with a great tidal range. As a safe- 
guard against possible shoaling at the mouths, or deposi- 
tion of mud in the intakes, the latter were arranged so 
that flushing could be employed. An area on the site 
was left sufficient to accommodate a large flushing pond, 
but it was not constructed, as it was hoped that the 
special precautions adopted in the design would render 
very little flushing necessary. Only a couple of old 
boiler shells were installed as flush tanks, and they had 
proved very ample for the work, and despite the very 
adverse local conditions the system had given practically 
no trouble. 
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Laboratory for Colloid Research. 


The new colloid laboratory at the Manchester 
University is to be formally opened on January 23rd. 
[t comprises a series of rooms equipped with all the neces- 
sary appliances, which have been provided by subscrip- 
tions raised by a committee under the chairmanship 
of Mr. Kenneth Lee. The primary object has been to 
found a laboratory for pure research in colloids, but the 
promoters believe that the results of such research work 
will have a beneficent influence on the applications of 
colloids in commerce. 


The State of Trade in Lancashire. 


The slight, but decided, improvement in the 
engineering trade of South Lancashire, which set in to- 
wards the end of last year, promised well for a time, 
and there was a general expression of satisfaction with 
the outlook. Since then, however, political affairs, coupled 
with threats of labour troubles in the coal mines and on 
the railways, have had a tendency to weaken these con- 
fident anticipations at a very unfortunate period. As 
a result, many contracts which would otherwise have been 
placed by now have been held up awaiting developments. 
As regards the coal disagreement, there is a feeling that 
in some parts of the country the rates of pay are at present 
inadequate, and are capable of adjustment on a basis 
which will be found satisfactory to all concerned. I do 
not find, on the other hand, very much sympathy 
expressed for the locomotive drivers, and there is a feeling 
that a settlement of this trouble will be effected. What 
Lancashire wants, above everything at present, is an im- 
provement in the textile industries. The abandonment 
of the short-time movement early in December seemed 
to indicate a revival in trade, but it was effectively stopped 
by a considerable rise in the price of cotton, which re- 
duced business to a very small quantity. When the cotton 
trade begins to improve, everything else in this part of 
the country must follow suit. There will, however, be 
no real betterment until there is a fall in the price of the 
raw material 


BARROW-IN-FURNEss. 
Hematite. 


Whether it be that the holidays have inter- 
fered with business, or that the political outlook is some- 
what disturbing, the hematite pig iron trade is not improv- 
ing as fast as one was inclined to hope. There is certainly 
a better feeling existing, and the market is inclined to 
be more confident, yet the business done up to the present 
has not been what one expected it would be. It may be 
that the next few weeks will bring a better demand, 
for it is pretty well known that the requirements of the 
various customers in the several districts are much in- 
creased by recent orders. Scotland has not improved 
as there were hopes that it would do, but now that the 
holidays are over and now that the customers realise 
that the prices are firm—with an inclination to rise, if 
anything—they will place orders. The Midlands are 
taking a better supply, and this demand will steadily 
increase, for their commitments are heavier than they have 
been for some time. There is a better trade with North 
Wales, several cargoes going to Connahs Quay last week. 
This is a regular trade. The continental trade is only 
moderate, and only part cargoes are going. One left last 
week for Antwerp. 


Iron Ore. 


The iron ore trade is dull, and there is not much 
chance of improvement until the demand for iron is better 
and more furnaces are in blast. The trade in local ore 
out of the district does not bulk largely. The amount 
of business done in foreign ore is small, and the number 
of ships arriving is few. There was an arrival from Cal- 
cutta last week of a cargo of manganese ore. 


Steel. 


The steel trade still promises better, and small 
orders are still in the market. The prospects this year 
are certainly better than in January last year. The 
Barrow rail mills are engaged and are likely to be for some 
weeks on present orders, and it is more than likely that 
fresh orders will be forthcoming very soon. In Cumber- 
land the Moss Bay rail mills will soon be at work, and their 
prospects are also better. The foundries are experiencing 
slightly better business, and the hoop and section mills 
are well circumstanced. A cargo of billets arrived at 
Barrow last week from Ghent. 


Shipbuilding and Engineering. 
There was dispatched a part cargo of machinery 


from Vickers, Limited, at Barrow, for India, the port of 
discharge being Karachi. 





SHEFFIELD. 
(From our own Correspondent.) 


State of the Steel Trade. 


THE prospects of the steel trade continue favour- 
able, and the tonnage turned out by the heavy furnaces 
is increasing. The flow of new business this week has been 
less marked, but it is hoped that that does not indicate 
any deep-seated alteration in the situation. The political 
and labour outlook, and the fall in the value of the france, 
are suggested as probable causes. New open-hearth 
furnaces have been put into commission during the past 
few weeks at more than one of the big local works. The 
railway departments continue to book work, and, although 
it is not coming in with any rush, the axle, tire and spring 
plants have enough on hand to keep them employed 
for several weeks. The spring makers are particularly 
busy, and are running full time to turn out large quantities 
of both the laminated and spiral kinds. The buffer- 
making shops also have a considerable amount of work 








on hand. The building of locomotives is sending a good 
number of orders to the steel foundries for castings. 
Some improvement is noted in general engineering. 


The Lighter Side. 


Very satisfactory progress has been reported 
in the finished steel trades since the new year started. 
The number of crucible steel furnaces in operation is still 
far below what it should be, but a few others have been 
brought into use lately. While some firms are emerging 
but slowly from the slump, there are others which are 
managing to work five days a week. Some of the makers 
of tools used in excavation, quarrying, engineers’ shops 
and shipyards have a full amount of work, and there is 
a much improved call for files. For farm and garden 
tools the season has opened very well, and practically 
full employment is the rule at the factories concerned. 


Steel Exports to America. 


In spite of the Fordney Tariff, America has to 
go on buying Sheffield steel, and while the figures show, 
on the face of them, a falling off, explanations are possible 
which make one wonder whether the tariff is not, after 
all, hitting the people of the United States most. Thus, 
while the value of the steel material exported from Sheffield 
to the States in 1923 was only 1,897,701 dollars, as com- 
pared with 2,373,248 dollars in 1922, it has to be remem- 
bered that the reduction was experienced, chiefly, during 
the first months of the tariff, and against this is to be set 
the fact that exports had been on a larger scale than usual 
during the previous months, in anticipation of the tariff. 
Most of the lost ground was recovered during the latter 
half of last year, and the exports are now nearly equal 
to the former standard. The exports of cutlery to the 
United States showed a considerable falling off last year, 
the total value being 136,263 dollars, as compared with 
221,685 in 1922. 


Cutlery and Plate. 


There is nothing very satisfactory to report 
about the cutlery trade, in which orders are keenly com- 
peted for and unevenly distributed. Many of the smaller 
manufacturers are doing a large bulk of trade, but the 
ratio of profit is very low. The chief feature of the trade 
is still the demand for stainless table knives. These are in 
great demand, and large orders continue to come forward 
from hotel and café proprietors, shippers and store traders 
and auctioneers. In the silver and electro-plate trade 
a few firms are well employed on orders from large catering 
houses, and the prospects of orders for shipping outfits 
are better than they were last year. The spoon and fork 
department continues well employed, but for hollow- 
ware and luxury articles generally the demand is poor. 


Some Good Orders. 


A few good orders, which will benefit local firms 
in their branches, both at Sheffield and elsewhere, are 
reported. John Brown and Co. have secured a contract 
from the Canadian Pacific Railway Company for the 
building of two passenger steamers of approximately 
5000 tons each and fitted with all the latest modern im- 
provements. These vessels are for the British Columbia 
coastal service, and will operate between Vancouver, 
Victoria and Seattle. They will have accommodation 
for 325 passengers, and will cost in the neighbourhood 
of £300,000 each. They are to be ready for service by 
the spring of 1925. It is stated that this order will bring 
the amount spent by the Canadian Pacific on the Clyde 
to over £21,000,000. Another order which Vickers have 
booked—in this case for their Barrow works—is for 
two marine heavy oil engines of 500 horse-power, which 
are to built for a Japanese firm as duplicates of an engine 
recently delivered to another firm in that country. The 
engines are to be of the four-stroke crosshead type, with 
six cylinders. Another Yorkshire order reported is one 
gained by John Butler and Co., Limited, of the Stanningley 
Ironworks, Leeds, for the steel work required in the widen- 
ing of the railway approach to the Wellington Station, 
Leeds, of the London, Midland and Scottish Railway ; 
and also for bridges at Skipton and at Horbury Junction, 
near Wakefield. 


Visit of Chinese Mission. 


Sheffield has been visited this week by the 
Chinese Commercial Mission, which is charged with the 
task of investigating the industrial conditions of Europe, 
America and Japan, and is headed by Mr. Chang Chien, 
jun., Minister Plenipotentiary and High Commissioner 
of the Republic of China. The members of the Mission 
spent two busy days in Sheffield. They were entertained 


|to dinner by the Chamber of Commerce, and paid visits 


to the works of Vickers, Limited, Edgar Allen and Co., 
Limited, Arthur Balfour and Co., Limited, the Hardy 
Patent Pick Company, Limited, Walker and Hall, Limited, 
and Hadfields, Limited. It was regretted that the time 
at their disposal did not permit of their visiting any of 


the very finely equipped collieries of the district. 


Sinking at Brodsworth Main. 


The latest instance of colliery development 


| is at Brodsworth Main, one of the largest pits in the Don- 


easter district, where sinking to the Parkgate bed is now 
in operation. A third shaft is being put down, and the 
winding engine for it has just been completed. When 
the sinking is completed, and both the Barnsley and Park- 
gate seams are in full work, it is estimated that the pit 
will be able to “turn” approximately 40,000 tons per 
week. At present, with two shafts working, the output 
averages about 30,000 tons weekly. . 


Various Local Schemes. 


The West Riding County Council has decided 
to carry out a widening of the Bawtry and Tinsley road 
at Maltby. The Council also has before it a scheme for 


the reconstruction of Thorne toll bridge, at a cost of 
£21,000, subject to the Ministry of Transport contribut- 
ing £11,790, and the Sheffield and South Yorkshire 
Navigation Company £2860. The Derbyshire County 





Council is proposing to spend £82,000 in the improvement 
or reconstruction of ten important bridges at Killamarsh, 
Baslow, Rowsley and Burton-on-Trent. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 
The Trade Position. 


Tue general trade position in the North oi 
England has assumed a very quiet appearance this week 
in consequence of many disturbing factors at home and 
abroad. The uncertainty of the political outlook, and 
fears with regard to a railway strike, incline busines. 
men to caution, but a still more serious disturbance, 
especially in the iron and steel trades, has been caused 
by the fall of the franc, which gives what is a very real 
if only temporary advantage to French and Belgian pro 
ducers. No doubt costs will ultimately be adjusted tu 
the altered values of the franc, but for the moment 
France is enjoying all the advantages and none of tl. 
penalties of inflation. Her manufacturers are able to 
undersell the British, not only in foreign markets, but 
also in our own. 


Cleveland Iron Trade. 


The renewal of foreign competition bein, 
severely felt in the Cleveland iron trade. In Scotland 
good French foundry iron is being landed at 10s. per ton 
cheaper than Cleveland can be delivered, and even in 
this district several steel works are reported to hav: 
bought continental basic iron at fully 10s. per ton le» 
than the local product. Thus Cleveland producers hav: 
been cut out of the continental markets, and even iv 
Scotland they are losing grip. Of course, there is still « 
substantial home consumption to meet, and the outlook 
is not wholly black, but without foreign trade it is impro! 
able that the number of furnaces now working coul:| 
be kept in operation, and it seems likely that prices will 
have to fall in order to stimulate the demand for iron 
The present inclination of buyers is to hold off, and » 
many of the works are bought well ahead they are in « 
position to do so. The market is certainly weaker 
and although some makers stjll quote 100s. for No 
G.M.B. Cleveland pig iron, purchases are possible at 
99s. per ton. 


is 


Hematite Pig Iron. 


The position in the East Coast hematite pig wor 
trade is fairly satisfactory. Makers adhere to a quotation 
of 102s. 6d. per ton for mixed numbers, and 103s. 6d. for 
No. 1, but a definite offer of business at 6d. per ton les 
would probably not be turned down. 


A fall in ore prices has stimulated interest, and 
there is rather more inquiry. Freights are still high, 
but best Rubio ore is offered at 24s. per ton c.i.f. Tees. 
Good medium furnace coke ranges from 36s. to 37s. per 
ton delivered at the works. 


Manufactured Iron and Steel. 


There is a lull in the manufactured iron and steel 
trade. Here again there is a good deal of foreign com 
petition. Cheap Belgian billets are being sold in con 
siderable quantities, and there are also offers of French steel 
plates at prices with which home producers cannot compete 
It is understood, however, that only small quantities of 
the latter are available, and there is some uncertainty 
regarding delivery. Steel prices are all unchanged. 


The Coal Trade. 


The Northern coal trade on the whole shows a 
recovery from the recent weakness, and prices all round 
are fairly settled at about an average of late values 
There has been a goodly amount of business placed, and 
this has absorbed many cancelled or postponed shipments 
The colliery positions in many instances show a distinct 
improvement. Interference with navigation by ice in 
several Baltic and German ports has stopped prompt 
shipments, checking the stemming of tonnage against 
contract commitments in other instances. But this has 
been mostly counterbalanced by increased demands from 
other centres, especially for household coals and gas 
qualities owing to the cold weather throughout the United 
Kingdom and the Continent. The reports of threatened 
troubles in the British minefields are already causing 
activity amongst continental coal dealers. Dutch shippers 
are circularising many British centres and also Scan- 
dinavian importers offering coals to be shipped from 
Rotterdam to any extent. Operators in this area, however, 
do not anticipate that the negotiation will break down 
and result in a stoppage. Still, the negotiations with 
the miners and the threatened trouble with the locomotive 
men is causing shippers to endeavour to hurry forward 
their January requirements, and there is considerable 

ressure for prompt steam coals. A large number of 
ts have been stemmed during the past few days, and 
the coal fitters are now well supplied with tonnage for 
a fortnight ahead. The second-hand sellers are not 
pressing on the market, and there does not appear to be 
an excessive quantity of any class of coal for clearance 
this month, and in all branches quotations show a steady 
tone and improving tendency. 


Shipbuilding Prospects Improving. 


Shipbuilding prospects on the North-East 
Coast continue to improve, although shipowners are 
inclined to withhold contracts until the political situation 
is more stabilised. There will be considerably more work 
in the shipyards in the course of a few weeks. Several 
orders for machinery have been placed. Mr. R. 8. 
Dalgliesh, the well-known shipowner of Newcastle-on- 
Tyne, has placed contracts for six vessels to be commenced 
immediately. Two will be built by Messrs. McMillan, 
Dumbarton, two by Messrs. Wood, Skinner and Co., on 
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the Tyne, and two by Messrs. Austin, Sunderland. The 
latter four will be of between 2000 and 3000 tons, and the 
Dumbarton ships of about 8500 tons each, and fitted with 
Harland Wolff Diesel engines. It is reported that owners 
have also placed an order with local builders for a vessel. 


Cleveland Miners’ Wages. 


At a joint conference this week between the 
Cleveland Lronstone Mineowners and the miners’ repre- 
sentatives an agreement .was reached under which the 
Cleveland miners’ wages will be reduced by 5 per cent. 
on and from the 28th inst. The men’s wages will now 
be 84% per cent. above the standard compared with 
84 per cent. above a year ago. 








question of terminating the present wages agreement, 
as the voting is overwhelmingly in favour of the pre- 
scribed three months’ notice being given. In South Wales, 
although -the official, figures are not, at the moment, 
available, sufficiént is known of the actual voting at the 
various collieries to show that the miners in this district 
have voted for the ending of the agreement to the extent 
of nearly eight to one. In these circumstances, and seeing 
that other districts have given a majority for the ter- 
mination of the agreement, it is generally taken for granted 
that the leaders, after formally meeting to receive the 
results and laying the position before the owners, will 
take the step at the end of this month of tendering three 
months’ notice, which means that the existing agreement 


of a strike as from May Ist. Hopes are, of course, enter- 
tained that long before that date steps will have been 





SCOTLAND. 


(From our own Correspondent. ) 


New Glasgow Harbour. 
THE announcement that the Clyde Navigation | 
lrustees have decided to proceed almost immediately to 
construct @ new harbour is of great interest and impor- 
tance to Glasgow and the West of Scotland. This scheme 
when completed will provide between Shieldhall and 
Renfrew a harbour with accommodation for the largest 
liners trading with, or built on, the Clyde, and will be 
capable of relieving the pressure on existing docks, thereby 
affording accommodation for smaller classes of cargo and 
passenger vessels convenient to the city. Many years 
must elapse before the entire scheme is completed, but 
long before that time the ultimate advantages will be | 
made plain. 





Fair Outlook. } 


Despite the clouds the industrial horizon, 
outlook is comparatively fair. Shipbuilding is re- 
covering, and the improvement provides the main reason 
for the optimism expressed in industrial circles generally. 
New contracts for various descriptions of ships are still 
coming forward, and it is thought that this industry is 
over the worst and well on the way to permanent expan- 
sion. With regard to the miners’ agreement, it is con 
fidently expected that, if the terms of the agreement as to 
the three months’ notite of termination are observed, 
a settlement of affairs will be reached within that 
period. What effect a railway strike may have is pro 
blematical, The managers have evidently made arrange- 
ments to carry traffic to extent at 
least in the event of a strike being called, and probably 
arrangements will also be in hand to deal with goods also. 
In any case, motor transport would help to relieve the 
situation. It is, however, confidently hoped that the whole 
position will be quickly adjusted, and that the expansion 
in industry already apparent and so welcome may not 
be seriously impeded : 


on 


t he 


on passenger sOoTne 





lof the partial third shift at Cardiff, Penarth an 


taken to avert such a disaster as an actual stoppage | 


in the industry and, indeed, to see that the negotiations 
are not allowed to drag on to the last minute. An eleventh- 
hour settlement is dangerous to the interests of the in- 
dustry, as it means that foreign consumers are compelled 
to make their arrangements for supplies elsewhere, 
thus driving trade away. It is just probable that the 
fears of trouble ahead are responsible for the better in- 
quiry which has lately been received, especially from 
Italy, for coals for delivery during the next three months ; 
but in other directions the market is very quiet, and so 
far as France is concerned it is highly improbable that the 
demand from the ordinary consumer will expand in view 
of the fact that the franc has depreciated to a marked 
extent, and is now in the neighbourhood of 90 to 
pound sterling. This fall 
influence upon business. 


is 


Third Shift Working. 


At the moment of writing there is nothing definite 
t regarding any for the operation 
Barry, 
though, at the other ports in this district, the trimmers 
and tippers are carrying out the extra shift until the 10th 
inst., as requested by their leaders, so as to enable negotia- 
tions to proceed. The venue of the discussion between 
the parties was removed at the end of last week to London, 
where the position, as it affects the trimmers, came before 


the National Trimming Board. In the case of the tippers 


» report arrangement 


| the financial side of the question was discussed between 


the men’s leaders and representatives of the Great Western 
Railway Company; but the negotiations were abortive, 
and the whole matter was referred back for discussion 
at Cardiff where, Tuesday, the Court of Inquiry 
appointed by the Ministry of Labour sat as a Concilia- 
tion Committee. 
ment does not appear to be very favourable, as the diffi- 
culties of agreement being reached are stated to be in- 
surmountable. This, however, should not be the case. 
The Great Western Railway stated to have made 
two offers to the tippers, both of which are reported 
to be inadequate and unacceptable to the men. In the 
first case, the company offered the men two split shifts 
with extra remuneration for overtime, consisting of a 


is 


| day and a night shift, the hours being from 8 a.m. to 5 


Steel and Iron. 
The position at the steel works has not yet 
changed to any extent Specifications for plates are not 


very numerous, and the demand for sections shows the 


yreatest expansion General inquiries are more promising, 


however. Engineers and bridge builders have good 
contracts booked, and railway orders must soon bear 


fruit. Steel sheets are still comparatively busy. Bar iron 
works are likewise in a better position than was the case a 
month or two ago. The greatest drawback at present is 
the level of quotations, which is not calculated to induce 
consumers to indulge in forward buying to any extent, 
especially in view of increased offerings of all descriptions 
of foreign materials at more advantageous prices. Pig 
iron and semi-finished materials are specially interested 
in this competition, and local consumers are looking for 
« drop in home prices. The present demand for pig 
iron is extremely moderate, both on home and export 
account 


Coal. 


The coal market has been fairly quiet since the 
reswnption for this year, especially in the export depart- 
ment. Foreign buyers are offering lower prices, but 
owners are disposed to preserve a firm attitude. Business 
ever the next two weeks is comparatively good, but 
bookings beyond that period are very light, more par- 
ticularly in of large coal. Washed nuts, and 
especially trebles, have a good market meantime. Better 
inquiries are reported, however, German buyers being | 
more active, and France and Italy also being represented. 
\ggregate shipments during the past week amounted to 
223,134 tons, against 120,037 in the preceding week, and 
261,538 tons in the same week last year. <A steady home | 
demand is reported. Industrial sorts are more active, 
and house coal is quickly absorbed, while public utility 
concerns are, of course, taking large deliveries owing to 
the season of the year. Quotations are all firmly main- 
tained so fur , 


respect 


Colliery Firemen. 


At a meeting of the Scottish Colliery Under 
Menager’s Association Executive Council, held in Glasgow 
last week, it was reported that the Minister of Mines had 
rejected a recommendation to alter Regulation 47, which 
permits a man holding a fireman’s certificate to fill a | 
position superior to fireman and inferior to under manager. | 
Alteration of the regulations in this direction had also 
been proposed by Mr. Masterton, Divisional Inspector 
of Mines for Scotland. 


| 
| 
| 





WALES AND ADJOINING COUNTIES. | 
(From our own Correapondent. ) 


Coal Trade Outlook. 


Tue outlook in the coal industry is not particu- 
larly bright in view of the returns of the ballot on the | 


p.m., and 9 p.m. to 6 a.m. respectively, with a meal 
hour in each shift. The time between the shifts would 
be used for marshalling the traffic and clearing the empty 
trucks from the tip roads and sidings, while the provision 
of overtime would mean that vessels which had nearly 
finished taking in their cargo at the end of a shift would 
be able to finish off and catch tides if necessary. Thus, 
despatch would be effected, and at times of congestion 
the scheme would probably be of considerable assistance 
to all concerned in the export trade. 
earnings of the tippers would be improved, as fewer men 


would be needed to work two shifts only, and there would | 


be fewer to share in the wages pool. The alternative 


offer was an addition of 334 per cent. on the tariff for all | 


coal shipped on the third shift, with the proviso that the 


cost of living sliding scale scheme, which was postponed | 


during the operation of the partial third shift, should 
again come into operation. Both offers, however, have so 
far been turned down by the men. 


1923 Trade Returns. 


The Great Western Railway Company has issued 
this week particulars of the import and export trade for 
1923 of the South Wales docks, which it owns, except 
that the figures do not include returns for 
which docks were not taken over by the company until 
the middle of last year 
export, amounted to 36,794,529 tons, which was 4,764,139 
tons in excess of that for 1922, but 4,665,005 tons below 
the returns for the pre-war record year of 1913. Last 
year coal and coke shipments came to 31,679,362 tons, 
and other exports amounted to 1,070,519 tons, 
imports came to 4,044,648 tons. In 
shipments were 28,258,225 tons, and other exports 992,535 
tons, while imports amounted to 2,779,630 tons. 


ports have considerably improved during the past twelve 
months as compared with 1922. The number of vessels 
which entered the various ports in South Wales during 
1923 was 18,123 of a net registered tonnage of 16,041,377, 
compared with 17,715 vessels of 14,798,730 tons in 1922. 


Siemens Steel Trade. 


At the end of week of 
employers and workmen of the Welsh Siemens steel 
trade took place at Swansea to consider proposals which 
have been formulated for the setting up of a properly 
constituted joint authority to deal promptly with matters 
of dispute which may arise in the trade. Although the 


last a joint conference 


proceedings were private, it is reported that proposals | 
| for a written constitution on the basis of a Conciliation 


Board were submitted from the men’s side, and that these 
proposals, with some amendments put forward by the 
employers, were adopted. 1tis understood that the scheme 
provides for a Conciliation Board on the lines of the Indus- 
trial Council in operation in the tin-plate industry which 
has been so successful 


Current Business. 
The tone of the steam coal market has improved 


will expire at the end of April, and that there is a danger | 


Unfortunately, the outlook for a settle- | 


Furthermore, the | 


Swansea, | 


The total trade, viz., import and | 


while | 
1922 coal and coke | 


It will, | 
| therefore, be seen that coal and coke shipments and im- 


since I wrote a week ago, and the better qualities are 
very difficult to arrange for the current month’s shipment 
as the collieries are very fully booked. One or two of the 
undertakings producing bést Admiralty large qualities 
are now quoting 30s., and are not inclined to commit 
themselves to much business ahead on account of the 
uncertain outlook and the probability that the demand 
will later become much brisker. Superior small coals 
are also very scarce and firm. The market, although 
much better, is not free from weak spots, for the reason 
that the docks are somewhat congested. There have 
been over thirty steamers waiting to get into loading 
berths. Collieries may be fully sold and have tonnage 
waiting in dock, but as they cannot in all cases have their 
steamers in loading berths, some of them run short of 
empty wagons occasionally, and this fact weakens their 
| position temporarily. The inquiry from Italy is more 
active, and shipments to foreign depéts are fairly brisk, 
while the inland demand is expanding, especially for 
| anthracite coals. Consumers are disposed to lay in stocks 
|in view of the prospect of labour troubles in the mines 
and on the railways. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES 
Third Shift. 

No settlement has been arrived at on the question 
of working the third shift at South Wales ports. The 
| Court of Inquiry adjourned on Tuesday and has announced 
that it hopes to be able to issue a formal recommendation 
at an early date. If agreement is not reached shortly, 
the trimmers and tippers at Swansea, Newport, and Port 
Talbot will cease working the third shift at the end of 
this week, thus falling into line with the men at Cardiff, 
Penarth and Barry. Meanwhile there are about sixty 
vessels waiting for loading berths at South Wales ports 


the | 
bound to have an adverse | 


Railways Contract. 


It is reported that the Norwegian State Railways 
have purchased about 10,000 tons of Welsh steam large 
coals for shipment this and next month, the price being 
29s. net f.o.b 


about 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the Citroén Gear Company, Limited, 
has removed its from 28, Buckingham-gate, 5.W. 1}, 
to Citroén Building, Hammersmith, London, W. 


W. Worsy Beaumont, M. Inst. C.E., of Outer Tempk 
222, Strand, London, W.C, 2, asks us to state that his telephone 
number has been changed from Gerrard 4160 to City 7854. 


Bruce Peestes anp Co., Limited, engineers, Edinburgh, 
inform us that they have appointed Sellar Inglis and Co., of 
144, St. Vincent-street, Glasgow, as their agents for the West and 
North of Seotland 


offices 








CALENDARS, DIARIES, &c. 


Lerarp AND Situs, Limited.—-Calendar with monthly 
| tear-off sheets. 
A. M. Pgegestes anv Sow, Limited.—Memorandum pad with 


weekly sheets. 
Peckett anp Sons, Limited, 
monthly tear-off sheets. 


Bristol._-Wall calendar with 


G. Crapock axp Co., Limited, Wakefield.-Wall calendar 
with monthly tear-off sheets. 
Crompton anp Co., Limited, Chelmsford.—Wall calendar 


with monthly tear-off sheets. 


FLOWERDEW AND Co., 227 
with monthly tear-off sheets. 





Desk calendar 


8, Strand, W.C. 2 


Tuomas Ropinson anp Son, Limited, Rochdale.-—Refill 
for desk calendar. Daily tear-off sheets. 
C. A. Parsons anv Co., Limited, Neweastle-on-Tyne.—Wall 


| calendar with monthly tear-off sheets. 

LANCASHIRE Unrrep Tramways, Limited, Atherton, Lancs,— 
Wall calendar with monthly tear-off sheets. 

Mrrcum AND Son, 8, Princes-street, Westminster, 5.W. ! 
| A copy of the Surveyors’ Tables and Diary. 

Joun Hoxtroyp anv Co., Limited, Milnrow, near Rochdale, 

Wall calendar with monthly tear-off sheets 

R. Y. Pickerine anv Co., Limited, Wishaw, 
Wall calendar with monthly tear-off sheeis. 

Reason Manvuracrunine Company, Limited, 
Art metal desk calendar with monthly cards. 

Fouuter’s Unirep Execretc Works, Limited, 
| Heath, Essex.—Retill cards for desk calendar 

Arron anv Co., Limited, Derby.—A large collotype picture 
of Lancing, Sussex. Small monthly tear-off sheets. 

Ho.Lunes anv Guus?, Limited, Thimble Mill-lane, Birming 
ham.—Wall calendar with monthly tear-off sheets 

Priest Furnaces, Limited, 123, Albert-road, Middlesbrough 
—Refill for desk calendar with daily tear-off sheets. 

Newton, CHAMBERS AND Co., Limited, Thornclifie Lronworks, 
near Sheffield.—Wall calendar with daily tear-off sheets. 

British CuEemical PLANT MANUFACTURERS’ ASSOCIATION, 
166, Piccadilly, W. 1.—-Wall calendar with weekly tear-off sheets. 

R. anp W. Hawruorn, Leste anv Co., Limited, Newcastle 
Wall calendar with daily and monthly tear-off sheets. 


Scotland, 
Brighton 


Chadwell 


on-Tyne.- 


W. Jounsox, Gur Seate anv Co., Limited, 5/6, Great 
| Winchester-street, E.C. 2.—Wall calendar Monthly tear-off 
sheets. 

Wein Davir anv Exotrewntne Company, Limited, Hop: 


| toun House, Lloyd’s-avenue, E.C. 3.—Set of refill cards for desk 
| calendar. 
| BRarrauwarre anp Co. (Encuveens), Limited, 117, Victoria- 
| street, S.W. 1.—Pocket diary with many pages of imformation 
useful to engineers. 
Incrrsott-Raxp Company, Limited, 165, Queen Victoria- 
street, E.C. 4.—A copy of the Ingersoll-Rand Engineer's Hand- 
| book and Diary for 1924, 
| Brenpam Packxrxe anp Ruspper Company, Limited, 29, 
Gracechurch-street, E.C. 2.—Wall calendar, ‘‘ Port of Calcutta, 
la picture in colours, Monthly tear-off sheets 


. 
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Current Prices for Metals and Fuels. 





. 
TRON ORE. | STEEL (continued). | FUELS. 

N.W. Coast— | N.E. Coast— Home. Export. SCOTLAND. 

Native 19,6 to 26/- £ s. d. fs df 8. da LANARKSHIRE— Export. 
(1) Spanish .. . a ~ 23/- Ship Plates 0 5 0 . (f.0.b. Glasgow)—Steam ss. wi 24/6 
(1) N. African ; . 23/- Angles 0 0 0 ‘ Ell .. 25/6 

020 dines Pain Plates : : 2 é Splint. 26)- to 27/6 
Native .. - ¢ , ‘* ** ~ Trebles_ . 25/6 
Foreign (c.i.f.) ; : 25/- Heavy Rails 0 0... Doubles 24 

Fish-plates 13 0 0 ws u Singles 21/6 

Channels 9 56 0 AyrsaIRE— 
Hard Billets .. w 56 0... (f.0.b. Ports}—Steam . 246 

PIG IRON. Soft Billets ° 0 0 "i Splint .. 26 
2 N.W. Coast-— os 2 Trebles 25/6 
Home. Export. ’ 
Barrow— FIresHIRE — 
- 4 ¢ fin ¢. Heavy Rails ... 9 3S Of.. . (f.0.b. Methil or Burnt - 

(2) ScoTLanp Light, 910 Otold 0 OF island)-—Steam .. 21/3 to 24 
memes 2 fad © Billets 810 Otol? © OF Screened Navigation 28/ 
No. 1 Foundry 510 0. Hoops 1410 0. = Se Be eee 26/6 
No. 3 Foundry 65 6 oe Doubles ..  .. 24 

N.E. Coast | Bars (Round) : WwW Ww Otol ls 0 Singles .. 22 
Hematite Mixed Nos 32 6 5 2 6 » (others)... .. 10 5 Otol? 7 & Loruians— . 

No. I sd tart - § 36. ’ 8 6 | Heops(Best).. .. .. 16 6 @.. 15 wv 0 (f.0.b, Leith)—Best Steam 24) 
» (Soft Steel) 13 15 @.. 13 10 0 Secondary Steam =. $3/6 

Cleveland Plates sear tl 100 0 Trebles = : 26, 

No. 1 oes 520 » (Lanes. Boiler) .. 13 10 0 Doubles... 24,3 

Silicious Iron .. 2 Be Bae i, & 2 0 Siectihbais 1 Singles . 22 

No. 3G.M.B...4 19 Oto5 0 0 419 Oto5 O O = . . 

Ste a Peake 16 6 416 6 Siemens Acid Billets .. 1210 0.. - ENGLAND. 

0 5 ° 

No. 4 Forge 415 6 415 6 Bessemer Bill ordiek 13 ° 0 (8) N.W. Coast— 

Mottled Hard Basie : 0 5 0 Steams .. .. 29 

White Lap aragg Basix - lo o 0 Household... 48/- to 59, 
Soft Basic 815 0 . ea ene 43/6 

MipLANDs Hoops - 12 10 Otvl3 0 @ Nonruumesn.axp— 

(3) Staffs. Soft Wire Rods. -iblo 0. Best Steams 24/3 to 25/6 
All-mine (Cold Biast) 926 : - MIDLANDS Second Steams , . 22/6 to 23/- 
North Staffs. Forge . £10 Oto4 12 0 Small Rolled Bars... .. 1015 Otoll 0 0 Steain Smalls 15/- 

Foundry $17 6to5 0 0 Billets and Sheet-bars .. 8 10 0 oi Unscreened 21/- to 22 
Gas Tube Strip .. .. 1015 Otoll 6 6 Household 25/-— to 28 

(3) Northampton Sheets (20 W.G.) .. .. 11 10 Otol2 0 90 Dcernam — 

Foundry No. 3 $13 G6tot ls 0 Galv. Sheets, f.0.b. L’pool 18 10 0 Best Gas 24/6 to 25/- 
Forge. 4 7 Gto4 8 6 Angles .. 1 0 0 Second .. .. .: 23/- to 23/6 

(3) Derbyshire. Setits 1 08 0 Moussheld wel cad : 26 9s to 28/ 
Nt Sail 416 000417 6 Tees. : itn sone ww © Foundry Coke oe ed . 50 
Fee : : é' 4 8 Oto4 le 6 Bridge and Tank Plates 1010 0. SHEFFIELD — Inland. 

Best Hand-picked Branch: 15, to 36 
(3) Lincolnshire— Barnsley Best Silkstone 30/6 to 32;- 
No. 3 Foundry $15 6 NON-FERROUS METALS. Derbyshire Best Brights 30/— to 32 
No.4 Forge .. .. +14 0 Swansta— ‘a »» House 26/— to 27/ 
Basic ; 115 0 Tin-plates, 1.C., 20 by 14 23/9 to 24/3 Large Nuts 24/6 to 25/6 
Block Tin (cash) we 251 0 80 " Small .. 18/6 to 20/6 2 

(4) N.W. Coast— (three months) 252 5 0 Yorkshire Hards .. 22/6 to 23/6 

N. Lanes. and Cum. Copper (cash) 60 12 «6 Derbyshire _,, 21/- to 22/6 
Hematite Mixed Nos. ../5 15 9 (a) (three months) $1 5 0 Rough Slacks 12/6 to 13/6 

i6 0 O(b) Spanish Lead (cash) 3165 =(«O8 Nutty ,, * we 10/— to 12,- 
(three months) 30 17 6 tage alana / 5/i-to 8! - 
Spelter (cash) 4 7 6 Blast -furnace Coke (Inland) oi . 27/- to 29 
MANUFACTURED IRON. (three mouths). ~ 33 17 6 » (Export) fob. 34/6 to 35/6 
MANCHESTER - - i. i : 
Home. Export. Copper, Best Selected Ingots 66 10 0 Carviry— (9) SOUTH WALES 
£ sd. gre se Electrolytic 68 0 0 Steam Coals : 

SvoTLaNp— Strong Sheets .. 93 0 «0 Best Sinokeless Large ay omy 
Crown Bars wwo. _ Tubes (Basis price) 2 Second. ” ~ to _~ : 
Best ” ‘ wr re = Brass Tubes (Basis price) 0 1 0 Best Dry Large : st to - 

Cendunser o 1 24 Ordinary Dry Large 25 to 26 

N.b. Coast— Lead, English 4215 0 Best Black Vein Large 27/6 to = 
Crown Bare 12 00.. 7 Foreign... 315 0 Western Valley eben 27/- to 27/6 
Tees te . 0 0 6. _ Best Eastern Valley Large 27/- to -_ 

Ordinary 9 26/- to 2 

Laxcs.— FERRO ALLOYS. Best Steam Smalls 21/—- to 22 

~ Crown Bars 1210 0. . (Ad prices now nominal.) Ordinary A 19/— te 21)- 
Second Quality Bars 115 0... ; — Tungsten Metal Powder 1/9 per tb. Washed Nuts . 28/-- to 
Hoops. ~~ Be ©. Dae as 1415 0 Ferro Tungsten . . 1,5 per Ib. No. 3 Rhondda Large 28/-. to 29 

ie Per Ton. Per Unit. " * Smalls 25/- to 26/- 

S. Yorks. Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 0 0 10/6 No. 2 - Large . 24/-- to 25, 
Crown Bars Zw @.. 6p.c.toBp.c.  ,, £22 10 0 sj- | Through 20/- to 22 
Best - - 30 0. 8p.c.tol0p.c. ,, £21 10 0 8 és bg Smalls " 19/— to 20; 
Hoops . 4 0 ‘ Specially Retined Coke (export) USF tj 52/6 to 55 

rae ional , Max. 2p.c.carbon .. .. £45 0 0 18/— Patent Fuel : 30/— to 32/6 

ime. erm, a 21/- Pitwood (ex ship) 28/6 to 20/6 
Crown Bars .. . 210 0.. » 0.75p.c.carbon .. £65 0 0 22/6 SwansEA— 
Marked Bars (Staffs. ) 146 0... se carbon free Shen 1/6 per Ib. Anthracite Coals : 
Nut and Bolt Bars -. ll 2 6toll 5 O Metallic Chromium = 4/- per Ib. Best Big Vein Large 40/— to 42/6 
Gas Tube Strip - - 1215 Otol2 17 6 Ferro Manganese (per ton) £18 for home, Seconds .. .. «- 32/6 to 35/ 
£20 for export Red Vein.. .. ; .. ee §629/- to 30; 
Silicon, 45 p.c. to 50 p.c. . £11 5 Osecale 5/-per Machine-made Cobbles -- 52/6 to 55;- 
STEEL. unit Nuts.. ‘ ve . : 52/6 to 55/-— 
Cc. : Me trax 7 a Beans Poe tae hd De -. $2/6 to 45/- 
(6) Home. (7) Export. ba 4 mtg hy Sao Pla pecans He ) . ae 26/+ to 27} 
(5) Boornas- onalier oa 6 » Vanadium 20/— per Ib. Breaker Duff .. ‘ . . 12/9to 13/- 
Ls Molybdenum 6/6 per Ib. Rubbly Culm .. se 13/6 to 14)- 
Boiler Plates.. .. .. 1310 0 . », Titanium (carbon free)... 1/2 per Ib. Steam Coals : 
Ship Plates, jin.andup 10 6 @.. .. — Nickel (per ton) Jape : . £130 Large vi 24/6 to 25; 
Geotians 5... «1 « 9 @ @.... — = NF) a oes 11/~ per Ib. Seconds .. .. , . 223/- to 23 
Steel Sheets, 9/,,in.to fin. 12 10 0 .. ; - Aluminium (per tou). . £82 to £100 Smalls .. .. F . 14/- to 16/- 
Sheets (Gal. Cor. 24 B.G.) — be oe ae 19 0 0 (British Official.) Cargo Through he Cae” Pa os ‘ 19/— to 21/- 
(1) Delivered. (2) Net Makers” works, (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 
(6) Home Prices—-All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. (7) Export Prices—f.o.b. Glasgow. 
- (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. (9) Per ton f.o.b. 


t Latest quotations available. 





(a Delivered Sheffield or Glasgow, 





(b) 


Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paria.) 


Deepening the Seine. 


THe alarm having subsided with the floods, 
attention is now being centred in the various projects 
that have been brought forward to prevent their repetition 
in the future. The proposals that appeal particularly to 
the people’s representatives on the Paris Municipal 
Council and in Parliament, who are endeavouring to secure 
funds to carry them out, provide for the diversion of 
surplus water by means of a canal from the Marne to the 
Seine to the north of the city, and also for the storage of 
such water in vast reservoirs, principally near the sources, 
where it would be available for distribution to Paris and 
for keeping up the level of the Seine in times of drought. 
The schemes do not meet with support from the municipal 
and State engineers, who argue that the Marne canal would 
not serve any other useful purpose, and the discussion in 
the Chamber of Deputies has revealed that the Government 
is committed to the proposal to deepen the Seine between 
the Port de l'Anglais and Rouen to permit of fairly large 
cargo boats reaching Paris, which is to be equipped with 
a series of extensive docks. It is, nevertheless, argued by 
some that the deepening of the Seine below Paris will not 
prevent the banking up of the water during its narrow 
passage through the city, but the Minister of Public 
Works affirms that this danger will be avoided by the 
widening of the arm of the Seine at the Monnaie and by 
the reconstruction of the Alma bridge, which are the 
principal impediments to the flow of the river. Neverthe- 
less, it does not appear as if the navigation works, which 
are expected to serve as a means of regulating the Seine, 
will be carried out with any celerity. This undertaking, 
as well as many others, was sanctioned without there 
being even a reasonable hope of providing the necessary 
funds, and in the present state of things it is extremely 
doubtful whether a loan for the purpose would meet with 
any success. So cautious, indeed, is the Government in 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancerygjane, W.C., 
at 1s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


207,859. September 5th, 1922.-E,ecrrica, ConpuctTors 
FOR ALTERNATING CURRENT, Thomas Frederick Wall, Carr 
Bank House, Fulwood, Sheffield. 

The invention relates primarily to electric induction motors | 
of the squirrel cage type, and has for its object the improvement 
of the starting characteristics of such motors. The rotor core 
of laminated iron is shown at A, and near the outer periphery 
of this core a number of equally spaced holes or slots are pro- 
vided in the usual way. The central core of one of the com 
posite conductors arranged in its slot and constructed in accord 
ance with this invention is shown at B. A sheath of magnetic 
material is shown at C, and favourable results are obtained if 
this sheath is formed from solid drawn steel tube. By the use 
of such material, a small magnetic reluctance of the tube is 
obtained in the direction of the lines of force due to a current 
in the central core. Any longitudinal seam in the tube would 
tend to increase the reluctance in the required direction, and so 
diminish the effectiveness of the magnetic path for the purpose 
in view. Completely surrounding this steel tube is a covering 
of good conducting material D, ¢.g., copper foil, which forms a 
good electrical circuit for currents induced in the direction 
parallel to the axis of the conductor B. The steel tube C, with 
its covering D, are insulated from the central core B by the 





making any appeal for funds to carry out public works, | 


that Parliament has reduced considerably the amount of | 


the loan which it has authorised the Department of the 
Seine to issue for the execution of works in Paris and for 
the Seine navigation scheme. The total amount has been 
limited to 


180 million francs, and instead of allowing | 


175 millions towards the coat of the navigation works, | 


the Chamber of Deputies has cut the sum down to 74 
millions for widening the arm of the Seine at the Monnaie 


and for deepening the river between Suresnes and 
Bougival 
Trade Activity. 


While the further heavy fall in the value of the 
franc is causing considerable uneasiness, in view of the 
effects it may have upon production costs, when so much 
fuel and other material has to be purchased from abroad, 
it has not militated against the situation of many of the 
leading engineering concerns, which are receiving a fair 
number of orders, particularly for railway rolling stock. 
Locomotive and wagon builders have been so long em- 
ployed in repairing old stock that the distribution of 
orders is reviving confidence in this branch of industry. 
An increasing business is also being done in small loco- 
motives with internal combustion engines for collieries 
and other purposes. In other branches there is generally 
sufficient employment, but few new orders are being given 
out in view of the uncertain future, and confidence has 
been seriously weakened by the currency depreciation. 
It is true that the low value of the franc is favouring 
metallurgical exports for the time being, and in view of 
the country’s huge productive capacity, this phase of the 
situation should not be lost sight of by British iron and 
steel firms ; but, on the other hand, the exchange rate 
has considerably diminished the purchasing power of 


railway companies, municipalities and others, which, 
soon after the war, secured loans in sterling and 
dollars. 


Rural Electrification. 


The future of the electrical engineering industry 
appears to be particularly bright, in view of the progress 
being made with the scheme of national electrification. 
Such undertakings as the canalisation of the Rhone and 
the laying down of vast hydro-electric plants along its 
course, are being held up for want of funds, but a great 
deal is being done with the utilisation of hydraulic power 
in the Alps and the Pyrenees, and in the northern depart- 
ments high-tension mains are being laid down over such a 
wide area that in a very short time the north will be almost 
entirely electrified. So far, less headway has been made 
with the system of rural electrification, which is being 
especially encouraged by the Government in the belief 
that an improvement in the conditions of rural existence 
will prevent a migration to the industrial centres and will, 
at the same time, enable farmers to realise economies in 
motive power. A law 
authorising loans to co-operative societies and others 
under conditions that are intended to allow of their re- 
payment, as far as possible, out of profits, and it is 
stipulated that where these loans are granted the electrical 
plant employed must be preferably of French manufac- 
ture, while in the event of its being impossible to procure 
such machinery in the country, permission must be 
obtained from the Minister of Agriculture to purchase it 
abroad. 


Electrical Schemes. 


The programme of electrical development during Be turning the parts of the cylinder relatively to one another, 
the next fifteen years provides for the installation of | the o ning F can be widened or narrowed or closed entirely, 
plant with a total capacity of 4,5000,000 kilowatts, of | and the 
which 1,200,000 kilowatts will be supplied by the Rhone | the conductor can be made to vary in temperature synchronously 
It is doubtful whether the programme | with t 


and the Rhine. 
will be carried out in the allotted time, but it is expected 
that during the course of the present year, the total 


capa- 
city of the electrical plants, both thermic and Sonali. | motor, then any overload on the motor can easily be ascertained 
Already close upon | because the limit up to which overload is permissible can be 


will be nearly 2,500,000 kilowatts. 
10,000 communes are electrified. 


| 


| stator used in conjunction with this rotor core may be of any 


| winding is the central core B, the magnetic core of the trans 





| of the central cores B will be relatively high at starting, since 


| 


| 


has recently been promulgated | 


} 


expansion of the two metals of which it is composed 
| actuating the gear for moving the pointer C. 


| 
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The central cores B of all the conductors are con- 
The 


insulation E. 
nected at each end of the respective end rings F and G. 


of the types usual for induction motors. The action of the 
arrangement is as follows :—-Each composite conductor is, in 
effect, a short-circuited transformer of which the primary 


former is the steel tube C, and the short-circuited secondary 
winding is the covering D. When the stator winding is switched 
in circuit, the consequent rotating field in the air gap of the 
motor induces electromotive forces in the central cores, such as 
B, of which the frequency is the same as the frequency of the 
supply mains to which the stator is connected. Induced currents 
will consequently flow in the central cores B, the circuits being 
completed through the end rings F and G. The alternating 
currents in the cores B set up alternating fluxes in the respective 
steel tubes C, and corresponding alternating currents will be 
induced in the conducting coverings D. The effective resistance 





the frequency of the induced currents has then a high value, 
viz., that of the supply mains. As the rotor runs up to speed, 
the frequency of the inc mgt y Tape te prey Sernag tree al | 
and the effective resistance of the central cores B also diminishes. 
December Sth, 1923. _ 


ELECTRICAL APPLIANCES. 


207,860. September 5th, 1922.—A Device ror INDICATING | 
on CONTROLLING THE TEMPERATURE OF THE WINDINGS 
OR OTHER Parts oF EceotTric MACHINES THROUGH WHICH 
roe Current Fiows, Edmund Schréder, of Maybach 
Ufer 48-51, Berlin, 5.0. 36, Germany. 

This invention relates to devices for indicating or controlling 
the temperature of the winding or other parts of electric machines 
through which current flows, having essentially the same heating 
characteristic as the part to be protected. The machine current 
flows through a conductor consisting of a tongue of two metals 
A B, having different coefficients of expansion. The conductor 
or tongue constitutes a movable element adapted to operate 
the pointer C of an indicator through the medium of a rack D 
and a pinion. When the conductor is heated under the action 
of the current, it bends —-hecause of the different coefficients of 








thereby 
The conductor 
A Bis surrounded by an envelope E, consisting of two cylindrical 

rts of non-conducting material, slidable one over the other. 


insulating effect of the envelope can be altered, whereby 


he temperature of the parts of the machine that have to 
be tected from overheating. If the seale H be properly 
sched, the pointer C will at all times indicate the temperature 
of the windings. If the apparatus is fitted, for example, to a 





seen from the pointer.-—December 5th, 1923 


AERONAUTICS. 


208,102. September 6th, 1922.—Hypravutic Controt Gran, 
The English Electric Company, Limited, and W. O. Man- 
ning, Queen’s House, 28, Kingsway, London, W.C. 2. 

This device is intended for use in conjunction with double 
acting hydraulic cylinders, for operating tail planes, &e. The 
displacement volume of one end of the cylinder is smaller than 
that of the other, on account of the piston-rod, and 
this device compensates for the difference. Referring to Fig. 1, 
A is the pump, B the cylinder, C the reservoir, and D a three 
ne valve for reversing the delivery of the pump to the cylinder 





| by the branch F to the reservoir. 








are the compensating valves, also shown in Fig. 2. Refer 
N? 208,102 - 
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ring to Fig. 2, A is a floating piston, in which there are seated 
two inwardly opening valves B and C. Supposing that the 
branch D is connected with the suction side of the pump, the 


| piston will be pulled down till the stem of the valve C touches 


the bottom cover. Further movement of the piston will open 
the valve C and then the other valve B will be opened by the 
suction and communication will be established with the branch 
E, from which the oil will be sucked and any surplus will go 
A somewhat similar action 
takes place on the pressure stroke when the piston is driven up 
ward and the valve G closes the outlet to the reservoir. 
December 6th, 1923 


TRANSMISSION OF POWER. 


208,008. December Sth, 1922.—-Fiexisite Covurinas, K. 
Baumann, Northwood House, Barnfield, Urmston, Lanca 
shire, and the Metropolitan-Vickers Electrical Company, 
Limited, 4, Central-buildings, Westminster. 

In accordance with this invention each part of the coupling 
comprises a sleeve united by a web or diaphragm with a torque 


N? 208,008 

















transmitting member surrounding the sleeve and having a 
flange at the end remote from the web or diaphragm. The web 
or diaphragm is of such a shape as to give the maximum amount 
of flexibility to the coupling as a whole with regard to angular 
and excentric displacement of the shafts to be coupled. The 
drawing is self-explanatory.—December 13th, 1923. 


MACHINE TOOLS AND SHOP APPLIANCES. 


| 208,093. June 23rd, 1923.—Wine Currine-orr Macurnes, J. 


Thompson, Atlas Ironworks, Brighouse, Yorkshire 
Referring to the plan, A indicates endless chains carrying 


| wire holders B which draw the wires through straightening 


spinners C and pass them through cutting dies in a carriage D. 


| Fixed on the shafts E which carry sprocket wheels for the end 


less chains A are two similar sprocket wheels F which support 


N* 208,093 
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and drive the measuring chains G. The latter are formed with 
detachable links so that they may be shortened or lengthened 
to suit any particular requirement. The lower portions of the 
chains pass under guide pulleys adjustably mounted in slots in 
the framework. The cutter carriage D carries a set of movable 
dies and a set of stationary dies, and is slidably mounted 
on two rods H attached to a stationary cross bar, which 
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also constitutes a guide for the’ wires. The cutter carriage 
is normally maintained in the position shown by springs 
on the reds H. Pivotally mounted on the cutter carriage 


are two arms J which are connected together at one end | 


SNGINEER 


208,010, December léth, 1922.—Vatve Seatines, W. N. 
Baines and Co,, Limited, and J. G. Reid, Phenix Brass 
Works, Rotherham. 


The inventors propose to provide both the valve and its 





by a rod. Attached to the other ends of the arms are two | 


abutments K which rest on the tops of the measuring chains G. 
The latter are fitted at intervals with abutments L which are 
spaced apart according to the length of the pieces of wire to be 
cut off. In the example shown these abutments are made in 
the form of elongated pivot pins for certain of the chain links. 
When a pair of abutments on the two chains comes in con 
tact with the levers they push the cutter carriage forward 


against the action of the springs. During this movement of the | 


carriage a trip lever travels past a stationary Abutment on the 
framework and actuates the movable dies to cut the wire. After 
this has taken place the abutments L travel below the abutments 
KX and the springs return the cutter carriage to its normal 
position December 13th, 1923. 


LOCOMOTIVES. 


200 803. June 15th, 1923.-ImprRovEMENTS IN APPARATUS 
ror ELrorricaALLy Heatine THE VacuuM PumP tN METAL 
Vapour Reoctirters, Aktiengesellschaft Brown, Boveri 
et Cie., of Baden, Switzerland. 

The rectifier B, which is fed from the main transformer A, 
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delivers direct current into the network C. The exciting current | 
cirenit is fed from an auxiliary network D through the exciting 
transformer E, and the voltage for the heating body F of the 
mercury vapour air pump is taken from the secondary side of 
the exciting transformer.—December 13th, 1923. 


MISCELLANEOUS. 


207,987. Nevember 20th, 1922.—-IMPROVEMENTS IN OR 
{BLATING TO ELectrotytic REcTIFIERS OR CONDENSERS, 
Mortimer Arthur Codd, of 32, Half Moon-lane, Herne Hill, 
S.E. 

According to this invention, an electrolyte suitable for 
rectifiers or condensers is prepared by dissolving in about one 
gallon of water a total weight of about 1 Ib. of godium bicarbonate | 
and sodium phosphate. The two salts may t in equal or sub- | 
stantially equal proportions or the sodium bicarbonate may be | 
somewhat in excess of the sodium phosphate ; for example, in 
the proportion of ten parts of sodium bicarbonate to six parts 
of sodium phosphate. There may also be added a small quan- 
tity, such, for example, as four or five pennyweights of ealciumn 
carbonate, and a small quantity, such, for example, as fifteen 
grains of a colloid such as gum arabic. The invention also 
comprises @ preparation of mixture of sodimn bicarbonate and 
sodium phosphate, with or without calcium carbonate, and a 
colloid, which preparation or mixture would be sold in a con- | 
venient form for use in preparing an electrolyte as described. 
An electrolyte prepared as above described and used in an elec- 
trolytie rectifier or condenser presents advantages over electro- 
lytes hitherto known. It does not heat to the same extent as 
hitherto known solutions, efficient reccification takes place at 
higher temperatures than with hitherto known solutions, and 
the plates of the rectifier or condenser keep cleaner.—December 
16th, 1923. 





208,024. January 3rd, 1923.—BrickMakinG Presses, T. Stan- 
ley, 177, Sneyd-street, Cobridge, Stoke-on-Trent, and T. 8. 
Whitfield, Sylvan House, Basford, Stoke-on-Trent. 

This invention is concerned with the lubrication of the mould | 
table and blocks on rotary brickmaking machines. A is the | 
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f of Research in Illuminating Engineering and Some Practical 
/ Applications,”’ will be opened by Mr. J. 8. Dow. 8 p.m. 


- Centre.—Railway Hotel, Coventry. Paper, “‘ Water-cooled 
| Aero-engines,”’ by Mr. A. J. Rowledge. 7 p.m. 


— e's | S.W. 1. Papers: ‘‘ The Effect of Shape of Catchment on Flood 


N?208,010 











| seating with separate wearing pieces AA. These pieces are 
| forced into conical grooves, as shown by the right-hand views, 
by means of a hydraulic press.-December 13th, 1923. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 


that, in order to make sure of its insertion, the necessary information | 


should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


InstiITuTE OF MeTats: Swansea Loca, Ssotion.—Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. Paper, “The Annealing of Non-ferrous Metals,” by 
Captain L. Taverner. 7.15 p.m. 


INSTITUTION OF ENGINEERING INsPECTION.—Royal Society 


InstTiITuTION oF Locomotive Enotvesrs (LoNpoN).— 
College of Technology, Sackville-street, Manchester. Ordinary 
general meeting. 7 p.m. 

Junior InstrTuTION oF Enatneers.—39, Victoria-street, 
8.W. 1. Leeturette, “The Liability of Employers in Respect 
of Personal Injuries to their Workmen,” by Mr. G. F. Tyler. 


| 7.30 p.m. 


Norta-East Coast Institution of ENGINEERS AND Suir- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Neweastle-upon-Tyne. Paper, “‘The Influence of 
Type of Propelling Machinery on the Running Costs of Ships,” 
by Mr. W. G, A. Perring. 

Royat IwystiruTion oF Great Barirain.—21l, Albemarle- 
street, W. 1. Discourse, “‘ The Scientific Work of Professor Sir 
James Dewar,” by Professor H. E. Armstrong. 9 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate’ 
S.W.1. Informal meeting. Discussion, “ British Locomotive 
Practice and Performance,’ introduced by Mr. R. E. L. Maunsell. 
7 p.m. 


SATURDAY, JANUARY 19rn. 


Jan. 18, 1924 


| INSTITUTION OF CIVIL ENGINEERS.—Great George-streat, 
S.W. 1. Students’ meeting. Lecture, “/The Work of a Mecha 
| nical Engineer's Offiee,” by Mr. A.J. Hill. 6 p.m. 
| THURSDAY, JANUARY 24rua. 
| 

InsTiTUTION OF AvTroMoBILE Eneuyeers.—Inatitution of 
| Mechanical Engineers, Storey’s-gate, 8.W. 1. Informal meeting. 
| Testing instruments will be demonstrated and discussed. 6.30 
p.m, 

Royat AprRoNavuTicaL Soctery.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Paper, *‘ Dopes and Fabrics, 
by Dr. J. E. Ramsbottom. 5.30 p.m. 





FRIDAY, JANUARY 25rs. 


} 
| 
INSTITUTION OF MuNIctIPAL AND County ENGINEERs. 
| Holborn Restaurant, W.C.1. South-Eastern District dinner. 
6.30 p.m. 

Junion Instrrurion ov Enaineers. —39, Victoria-strect, 
S.W. 1. Lecture, “‘ Molecular Attraction and its Relation to 
Engineering,” by Professor Edwin Edser. 7.30 p.m. 

Royat Institvtion or Great Barrratn.—-21, Albemarle 
street, Piccadilly, W. 1. Discourse, “‘ The Future Development 
of London,” by Sir Aston Webb. 9 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate 
Westminster, 8.W. 1. Lectute, “ The Progress of Mechanical 
Engineering in the Military Service,” by Major G. Le Q. Marte! 
6 p.m. 





SATURDAY, JANUARY 26ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London graduates 
| visit to the works of the Power Plant Company, Limited, West 
| Drayton. Train from Paddington, 1.50 p.m 


| MONDAY, JANUARY 28x 

InstirvTion or AvtTomoBite Enainegers.—The College, 
Loughborough. Graduates’ meeting. Paper, “ Brakes,’’ by 
| Mr. C. H. Barker. 7 p.m. 
| Junton InstiruTion or ENGINEERS: Nortu-WesTeRn 
| Secrion.—Textile Institute, 16, St. Mary's Parsonage, Man- 
chester. Paper, ‘Some Developments in Electricity Supply, 
| by Mr. 8. L. Pearce. 7.30 p.m. 


| 


| 


TUESDAY, JANUARY 29TH 


| Instrrure or Martwe Enorneers.-—85-88, The Minories, 
Tower-hill, E. 1. ‘‘ The Gas Turbine,” by Mr. Hugh Campbell. 
6.30 p.m. 

InsTITUTION OF AUTOMOBILE ENGINEERS.-—Broadgate Café, 
| Coventry. Coventry Graduates’ meeting. Paper, ‘Some Par 
| tieulars of the Manufacture of Pneumatic Tires,’ by Mr. W. 
| Knight. 7.15 p.m. 


| of Arts, John-street, Adelphi, W.C. 2. Lecture, “ Reminiscences | 
| of Railway Work Overseas,”’ by Mr. Frank Grove. 8 p.m. 


| WEDNESDAY, JANUARY 3018. 


InstTITUTION OF Crvit ENGINEERS.—Students’ visit to the 
Chiswick Research Laboratory of the Still Engine Company, 
| Limited. 


FRIDAY, FEBRUARY Isr. 


Universiry Cotzece, Lonpon, Encineerine Soctrry.— 
The College Refectory, Gower-street, W.C.1. Annual Dinner 
and Conversazione. 


MONDAY, FEBRUARY 4ru. 


Soctety or Exetneers.-—Geological Society's Rooms, Bur 
lington House, Piccadilly, W. 1 Presidential address hy Mr 
G. A. Becks. 5.20 p-m 


WEDNESDAY, FEBRUARY 6ra. 


Newcomen Socrety.—Prince Henry's Room, 17, Fleet-street, 
E.C. 4. Various short papers will be read and discussed, 
5.30 p.m. 








Junior Institution or Enotneers.—Visit to the County | 


Hall, Westminster Bridge. 2.30 p.m. 
Nortu-East? Coast Insrrryrion oF MENGINERRS AND Suir 


BUILDERS: GRADUATE SECTION Visit to the office of the | 


Newcastle Chronicle. 2.30 p.m. 


MONDAY, JANUARY 2isrt. 


Braprorp ENGINgEERING Socrety. —Technical College, Brad- 
ford. ‘ Suction Plant for Cleaning Boiler Flues,’ by Mr. H. C. 
Booth. 7.30 p.m, 

INSTITUTION oF AvTOMOBILE ENGINEERS : Scorrisu CENTRE. 
~—Royal Technical College, Glasgow. Paper, “ Electric Starting 
and Lighting Equipment for Automobiles and Motor Cycles,” 
by Captain A. C. Burgoine. 7.30 p.m. 

InstTiTuTION OF MECHANICAL ENGINEERS: GRADUATES’ 
Section.—Storey’s Gate, Westminster, S.W.1. ‘“‘ Recent 
Improvements in Locomotive Efficiency,’ by Mr. E. L. Diamond. 
7 p.m. 

InstTiruTION oF Civin ENGINeEERS: NEWCASTLE-UPON- 
Tyne Assoctation.—Neville Hall, Newcastle-upon-Tyne. 
Second Vernon-Harcourt Lecture, ‘‘ River Training and Main- 
tenance Work,’ by Mr. R. F. Hindmarsh. 7.30 p.m. 

Royat Society or Arrts.—-John-street, Adelphi, W.C. 2. 
Cantor Lecture No. 1, ‘‘ Colloid Chemistry,” by Dr, B. K. Rideal. 
8 p.m. 


TUESDAY, JANUARY 22np. 


ILLUMINATING ENGINEERING Soctety.--Royal Society of 
Arts, John-street, Adelphi, W.C. 2. Discussion, ‘‘ Co-ordination 


InsTITUTION oF AvTOoMOBILE ENGINEERS: COVENTRY 


INsTITUTION oF CrIviL ENcIngegeRs.—Great George-street, 


i | Discharge,”’ by Colonel G. R. Hearn ; ‘‘ Discharge from Catch- 
i ment Areas in India, as affecting the Waterways of Bridges,” 
by Mr. G. E. Lillie ; “ Floods of the Damodar River, and Rain- 


| storms Producing Them,” by Mr. E. L. Glass. 6 p.m. 


WEDNESDAY, JANUARY 23rp. 


— a INSTITUTION OF AUTOMOBILE ENGINEERS: NortH or Ena- 

|tanp CENTRE.—Milton Hall, 244, Deansgate, Manchest 

we wt “ Electric Starting and Lighting ge for Auto- 
pusher plate, which is used to transfer the moulded bricks from | ™obiles and Motor Cycles,” by Captain A. C. Burgoine. 6 p.m. 
the rotary table to the finishing press B. plate is cast Roya Microscoricat Society.—20, Hanover-square, W. 1. 
hollow and in its bottom there is a series of wick-feed lubri- Papers, “Some Failures in Steel as Revealed by the Micro- 
cating pipes. The wicks dip in oil in the hollow casting and seope and Recorded by Photography,” by Captain J. W. 
wipe across the table as the pusher is operated.—December 13th, Bamfylde; ‘“‘The Use of the Microscope jin the Petroleum 











OONTRACTS. 


| We are informed that all the water meters to be employed 
| throughout the grounds and on exhibitors’ stands at the forth 
coming British Empire Exhibition are to be supplied by Geo 
Kent, Limited, of London and Luton. 

Vickers Limited, hydro-electric department, has received an 
order for a 25,000 horse-power water turbine, which will be 
installed at Calumet Island, on the Ottawa River, in Giada. 
The river falls 60ft. at this point, and a power station is now under 
construction, which will eventually house three units such as 
this which is in all respects the largest single-runner Francis 
water turbine ever built in England. 

Vickers, Limited, of Barrow-in-Furness, have recently 
received an,order for Japanese owners for two marine heavy 
oil engines of 600 brake horse-power, to be duplicates of the 
engine recently delivered to the order of their associates, 
Mitsubishi Shoji Kaisha, Limited. These engines are of the 
four-stroke cycle crosshead type with six cylinders, 18}in. 
diameter by 27in. stroke, and easily develop the required power 
at 150 revolutions per minute. 

Tue Power-Gas Corporation, Limited, of Stockton-on 
Tees, informs us that it has received an order for one of its 
new system low-temperature by-product recovery gas producer 
plants from William Tod, jun., and Co. (1923), Limited, of 
Springfield Paper Mills, Polton, Midlothian. The plant is to be 
capable of dealing with some 56 tons of fuel per twenty-four 
hours, and the, gas it produces will be used for boiler firing. The 
installation will include coal-handling plant, sulphate of ammonia 
recovery and evaporating plant and tar dehydrating plant. 
The same firm has also received an order from the Coal Indus- 
trial Company of Poland for the supply of drawings to enable a 
similar plant of approximately the same capacity to be con- 
structed abroad. 





INVENTION.—Mr. Bertram Joy, of 168, Regent-street, has 
written a wise little essay on invention, and has published 
it at the price of ls. under the name * Practical Invention.” 
It does not go deeply into the art of inventing, but it gives 
the inexperienced inventor a great deal of sound, common- 
sense advice—the kind of advice, that is to say, that a large 
majority of inventors need. 

University CoLLece ENGINEERING SocieTy.—At the annual 
dinner of the University College (London) Engineering Society, 
which will be held in the College Refectory on Friday, February 
lst, the chair will be taken by Professor E. G. Coker, F.R.S. 
Old students of the Faculty of Engineering who have not Yet 
received notice of the dinner are requested to communicate at 
once with the honorary secretary of the Engineering Society 
at the College. The dinner will be followed by a conversazione, 








1923. | Industry,” by Mr. H. B. Milner. 6.30 p.m. 


when the new laboratories will be open for inspection. 
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